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THE UNITED STATES NAVY 

GUARDIAN OF OUR COUNTRY 

The United States Navy is responsible for maintaining control of the sea 
and is a ready force on watch at home and overseas, capable of strong 
action to preserve the peace or of instant offensive action to win in war. 

It is upon the maintenance of this control that our country’s glorious 
future depends; the United States Navy exists to make it so. 

WE SERVE WITH HONOR 

Tradition, valor, and victory are the Navy’s heritage from the past. To 
these may be added dedication, discipline, and vigilartce as the watchwords 
of the present and the future. 

At home or on distant stations we serve with pride, confident in the respect 
of our country, our shipmates, and our families. 

Our responsibilities sober us; our adversities strengthen us. 

Service to God and Country is our special privilege. We serve with honor. 

THE FUTURE OF THE NAVY 

The Navy will always employ new weapons, new techniques, and 
greater power to protect and defend the United States on the sea, under 
the sea, and in the air. 

Now and in the future, control of the sea gives the United States her 
greatest advantage for the maintenance of peace and for victory in war. 

Mobility, surprise, dispersal, and offensive power are the keynotes of 
the new Navy. The roots of the Navy lie in a strong belief in the 
future, in continued dedication to our tasks, and in reflection on our 
heritage from the past. 

Never have our opportunities and our responsibilities been greater. 
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PREFACE 


This course has been written for the purpose of helping 
enlisted men of the U. S. Navy and Naval Reserve to qualify 
for promotion to the rates of Parachute Rigger, Third Class 
and Second Class. It is one of a series of Navy Training 
Courses designed to give men of the Navy the background 
information necessary to secure advancement in rating. 
Combined with the necessary practical experience, this train- 
ing course will prepare the reader for the advancement-in- 
^ rating examination. 

y} A study guide has not been included in the course because: 
^ (1) There are no emergency service ratings, and (2) there 
^ are no chapters which are exclusive to either PR3 or PR2. 

The qualifications for Parachute Riggers are listed in ap¬ 
pendix IV. This training course and its companion, volume 
2, contain information on the technical qualifications for 
^ Parachute Riggers 3 & 2. Because the examinations for pro- 
^ motion are based exclusively on these qualifications, it is 
^ suggested that the strikers and PR3’s refer to them frequently 
^ for guidance both in using these Navy Training Courses and 
^ in using the other publications listed in the Reading List. 

' This course starts with an introduction to the PR rating. 
^ Then attention turns to the types and components of para- 
o chutes, inspection, packing and rigging, jumping techniques, 
? and the standard layout of a typical parachute loft. Sewing 
machines, fasteners, maintenance procedures, and seams are 
discussed. Volume 2 of this series discusses oxygen, regu- 
^ lators, fittings, systems, masks, and survival equipment. 

These two courses should be studied thoroughly. It should 
^ be remembered that these courses are not designed as air- 
^ craft equipment maintenance manuals and are not to be used 
as such. 
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As one of the Navy Training Courses, this book repre¬ 
sents the joint endeavor of the Navy Training Publications 
Center, Memphis, and the Training Division of the Bureau 
of Naval Personnel. Credit is also given to the Parachute 
Bigger School at Lakehurst, N. J. for their technical review 
and for supplying the end-of-chapter questions which review 
the materials contained in each chapter. 
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THE PARACHUTE RIGGER AND EMERGENCY SERVICE 
RATINGS 


The qualifications shown for PR in the appendix are those for 
the general service rating which is the only rating in effect at the 
time this book is being printed. However, it is planned to establish 
two emergency service ratings for Parachute Riggers soon. They 
will be as follows: 

1. Parachute Riggers M (Maintenance) maintain, service, repair, 
calibrate, and instruct in the operation, use, and care of aviators’ 
breathing oxygen systems, liquid oxygen systems, storage and transfer 
equipment, servicing equipment, full pressure suits, pressure suit 
pressure/ventilation controls, composite disconnects, and associated 
equipment. 

2. Parachute Riggers S (Survival) maintain, service, repair, and 
instruct in use and maintenance of parachutes, carbon dioxide equip¬ 
ment for life rafts, safety belts and shoulder harnesses, cargo as¬ 
semblies, air-sea rescue equipment, protective clothing, and survival 
kits. 

This Navy Training Course, Vol. 1 of Parachute Rigger S d 2, con¬ 
tains materials that are concerned primarily with the qualifications 
of the PRS. Volume 2 w’ill contain mostly materials for PRM’s. 
However, both PRM and PRS should study the first chapter of this 
course. The Chapter Guide which follows directs the study of the 
pertinent parts of this course for PR’s, PRM’s. and PRS’s. 


Chapters 

PR 

PRM 

PRS 

1 

X 

X 

X 

2-10 

X 


X 


VIII 


Digitized by LjOOqIc 





PARACHUTE RIGGER 3 « 2 
Volume I 


Digitized by 



Digitized by 



CHAPTER 



MEET THE PARACHUTE RIGGER 

DUTIES AND RESPONSIBILITIES 

This Navy Training Course will introduce you to a 
fascinating field of activity for properly qualified and ade¬ 
quately trained men of the United States Navy. Your inter¬ 
est in this book and the rating that it covers are an indication 
that you may one day number yourself among the select 
group of Navy men known as Parachute Kiggers. 

The province of the Parachute Bigger is a far cry from 
what it was when the attack on Pearl Harbor brought the 
United States into World War II. The scope of his em¬ 
ployment has so increased that it is now as varied as that 
of any rating in the Navy. 

The Parachute Bigger of today has for his prime mission 
the business of saving lives. A pilot leaves his disabled 
plane and parachutes to safety; the crew of a ditched plane 
survive and thrive in their life rafts until found and brought 
in by Search and Bescue teams; another crew tames the 
rigors of the Greenland snowfields; because Parachute Big- 
gers did their jobs well. They not only did their jobs well: 
they did them perfectly. 

Not only does the Parachute Bigger pack and maintain 
those lifesaving spreads of nylon, but other equally impor¬ 
tant devices are placed in his keeping. Life rafts, life vests, 
survival kits, pilots' personal and protective equipment, and 
their amazing assortments of vital supplies, require his 
scheduled inspection to insure their operations under emer¬ 
gency conditions. In order to maintain parachutes, flight 
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clothing, protective clothing, and other related fabric as¬ 
semblies, it is necessary for the Parachute Rigger to know 
how to operate- and adjust various types of sewing ma¬ 
chines. Blueprint reading, laying out and cutting mate¬ 
rials, all tie into this phase of his work. He must maintain 
the oxygen (O 2 ) and carbon dioxide (CO 2 ) systems of the 
Navy’s aircraft. To do this requires a strict and unrelent¬ 
ing observance of the safety precautions involved in the 
handling of compressed gases during the transfer processes 
and in every single encounter with these materials. Liquid 
oxygen, CO 2 , and O 2 transfer systems, safety belts and 
shoulder harnesses, high-pressure relief valves, rotary and 
oscillating sewing machines, all, are familiar materials and 
equipment to the Parachute Rigger, and all must be stored, 
handled, or maintained in perfect working order. 

Note the qualifying word— ^perfect. Everything the 
Parachute Rigger does must be done flawlessly. Perfection 
becomes the standard by which he lives. The man who ap¬ 
proaches his daily work with a tongue-in-cheek attitude 
should look elsewhere for his advancement. Such an ap¬ 
proach leads only to trouble—quick, certain, and in large 
quantities—when a man is working with lifesaving equip¬ 
ment. The Parachute Rigger knows this, and the precept 
he always has before him is one that has never been improved 
upon where man works with his fellow man—^the Golden 
Rule—^‘‘Do unto others as you would have them do unto 
you.” 

As aviation engineers‘solve the problems of performance, 
aircraft operate at ever higher altitudes. Operation at these 
altitudes demands an unfailing supply of breathing oxygen 
if the plane crews are to survive. Attendant with the use 
of oxygen to support life, the use of CO* is equally impor¬ 
tant. CO* extinguishes fires, inflates life rafts and life vests, 
and is another responsibility of the Parachute Rigger. 

In‘addition to properly inspecting, packing, and rigging 
a parachute, the Rigger learns to perform the minor repairs 
necessary to maintain this highly specialized lifesaving de¬ 
vice. And when he has mastered this, the original skill 
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which names his rating, he makes a jump in a parachute he 
himself has packed. For this reason, if for no other, the 
emphasis on perfection and the Golden Kule becomes clear. 

The pride in a completed jump is the source of a man’s 
confidence in his ability to do the whole job assigned, and 
do it as it should be done. It is the “proof of the pudding” 
in a very personal sense. Moreover, it enables all of those 
who entrust their lives daily to his competence to do their 
essential jobs with complete confidence in his ability. The 
men of the United States Navy are a team in every sense 
of the word and the Parachute Rigger fills a proud position 
in the lineup. 

Typical Billets 

A description of some typical work assignments that a 
PR3 or PR2 could be assigned follows. Duty stations afloat 
could be as a crewmember aboard a CVA type vessel or as a 
member of a squadron. If assigned a vessel, you will be 
assigned to the applicable “V” division. You will work 
under the supervision of a division officer and a senior Para¬ 
chute Rigger. The area and work assigned will involve 
parachutes, survival equipment, and oxygen equipment above 
the main deck. Work in the loft will require the packing 
and the general maintenance of parachutes, sewing machine 
repairs on parachute containers (packs), the making of 
authorized minor modifications to parachutes, and many 
other tasks involving machine and hand type sewing. 
Life rafts, life vests, and all related survival equipment 
must be kept in excellent working conditions. To do 
so requires a very active and taut scheduling, especially 
when squadrons are aboard. In the confined area of a one- 
table loft, such as is found aboard ship, everything depends 
on the parachute packing schedule. Other activities, ex¬ 
cept sewing and issuing, practically cease when packing is 
conducted. Cleanliness in the area is a major task at all 
times in the loft, especially during the parachute packing 
process. 

A PR3 or a PR2 that has been assigned oxygen duties is 
responsible for the maintenance of the fittings, hose, tools. 
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and upkeep of the various oxygen transfer stations on the 
hangar and flight decks. During flight quarters he will be 
standing by an oxygen transfer outlet station ready to pay 
out flexible hose to the squadron Parachute Kiggers. The 
squadron Rigger’s job is to refill the oxygen system of his 
aircraft before the next flight; whereas, the ship’s company 
Riggers make the oxygen available. Oftentimes it is neces¬ 
sary that squadron Riggers pay out and operate remotely 
situated stations. 

Squadron Parachute Riggers are required to move from 
area to area, or wherever the squadron goes. Consequently, 
they learn to travel lightly and have to develop an anticipa¬ 
tion for their needs. Spares are kept to a minimum as the 
Rigger learns the rules and policies of stocking and requi¬ 
sitioning. When operating from an air station, the Rigger 
is in contact with other parachute personnel of the support¬ 
ing FASRon and sometimes air station activities. The oxy¬ 
gen transfer cart used on the line, being a bulky item of 
equipment, cannot be transported with the squadron. Usu¬ 
ally it is issued by FASRon to one or more squadrons oper¬ 
ating aboard the air station. It is the Rigger’s duty to pro¬ 
tect and maintain the cart while in his care. Repairs to the 
cart involving replacement of parts are usually made by 
FASRon personnel. Riggers operating oxygen transfer 
carts must be thoroughly familiar with all the operating 
safety precautions. Riggers assigned fighter and attack 
squadrons spend a great part of their time on duties related 
to oxygen and oxygen equipment. 

Periodic inspections of aircraft oxygen systems, regulator 
changes and bench checks, inspection and maintenance of 
survival equipment, and the maintenance of pilot’s personal 
gear—all keep the parachute crew busy. 

Added to the above duties is the ever-changing scene of 
operations aboard different aircraft carriers which travel 
and stations which are located all over the globe. Thus, 
packing and unpacking, hauling and moving gear, preparing 
to go aboard ship, and disembarking are duties and factors 
that affect the daily life of Parachute Riggers. 
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PARACHUTE BACKGROUND 


As far back as 1495, Leonardo da Vinci designed a para¬ 
chute consisting of a pyramid of cloth. Many of da Vinci’s 
ideas have been incorporated in modern parachutes. 

In 1617, Fouste Veranzio jumped from a tower in Venice, 
using as a parachute a square, wooden framework covered 
with canvas. 

This brief bit of background discloses that the idea of the 
parachute is by no means new. It also indicates that the 
numerous devices of yesteryear were intended primarily as 
forms of amusement. The possibilities of the parachute as 
a lifesaving device never occurred to any of the early design¬ 
ers as there was no need for an aerial lifesaving device. 

Interest in parachutes was renewed in 1783, when the Mont¬ 
golfier Brothers succeeded in making a balloon. In order 
to maintain the necessary supply of hot air to keep the bal¬ 
loon aloft, aerial navigators often burned bundles of straw 
beneath the bag. If the fabric caught fire, the flight was 
abruptly ended. The fact that men went aloft and that such 
flights made quick escape and descent imperative, removed 
the parachute from the stunt classification. In 1808, a Polish 
balloonist named Kuparento became the first aerialist to leap 
to safety with a parachute from his blazing bag of hot air. 

For nearly a century following Kuparento’s jump, the 
need for foolproof parachutes was not sufficiently acute to 
stimulate a great deal of inventive effort. When the Wright 
Brothers, in 1903, stayed aloft in their primitive plane at 
Kitty Hawk the air age came into being, and the parachute 
left the sideshow to become, once and for all, an integral 
part of aviation. 

Now came a period of experimentation with parachutes 
especially designed for use with the new type of aircraft. 
The old balloon type of parachute had proven entirely un¬ 
satisfactory as it constantly fouled when used in the faster 
moving airplane. 

The first successful jumps from aircraft were performed 
with makeshift parachutes. Grant Morton jumped from a 
plane carrying a loosely folded parachute in his arms. 
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After clearing the plane, he tossed the bundle of silk to the 
breeze where it caught and billowed. In 1912, Capt. Albert 
Berry made a jump using a parachute packed in a cone- 
shaped metal cylinder attached to the underside of the fuse¬ 
lage, just over the axle. Berry crawled from the cockpit to 
the axle and slid onto a trapeze bar which served as a “har¬ 
ness.” When he jumped, the weight of his body pulled the 
parachute from the container. 

During World War I, balloonists became observers and 
artillery fire directors, and because such duty was highly 
hazardous, these aviators wore parachutes. The record 
shows that the lives of 800 balloonists were saved by para¬ 
chutes during the First World War. 

Parachutes were not considered essential equipment for 
World War I aviators, and less than one one-hundredth of 
one percent of aerial missions made during that struggle 
were flown by pilots wearing parachutes. The resultant 
mortality rate among pilots on active duty at the front was 
very high. As a result, the need for an efficient, man-carry¬ 
ing parachute that could be used in an emergency became a 
primary requirement between 1916 and 1918, and both bel¬ 
ligerents set about developing suitable ones. 

Thus, out of World War I came various types of para¬ 
chutes—the Heinecke (German), the Mears and Guardian 
Angel (British), the Orrs and S. T. A. (French), and the 
A. E. F. (American). All of these parachutes were heavy 
and unwieldy, and none were safe at speeds exceeding 100 
miles per hour. 

It was an accepted fact that parachutes could save lives 
if they worked. The next logical step was that of render¬ 
ing them foolproof. 

FOOLPROOFING PARACHUTES 

Following the First World War, work on the development 
of parachutes was continued, chiefly at the Army Air Serv¬ 
ice Experimental Station at McCook Field, Dayton, Ohio. 

Experience had shown that the attached type of para¬ 
chute was wholly unreliable as an emergency unit, princi- 
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pally because of the unpredictable paths taken by disabled 
planes. Inverted positions, spins, or excessive speeds played 
havoc with the attached-type parachute. In 1919, after 
painstaking research and experimentation, a free-type para¬ 
chute emerged that enabled the operator to release the canopy 
from a pack after he had jumped. Test after test with 
dummies proved that this type of parachute worked every 

TIME. 

Three years passed from the development of the free-type 
parachute to the successful demonstration of its value in sav¬ 
ing a pilot’s life. While flying over McCook Field in 1922, 
Lt. H. R. Harris subjected his plane to such violent maneu¬ 
vers that the wings were tom off. Harris bailed out and 
his parachute brought him safely to earth. 

Further experiments improved the parachute and pro¬ 
duced the back, seat, chest, and lap styles. The successful 
parachute—^termed type S—was deemed completely fool¬ 
proof, and in 1924 orders were issued requiring all Navy 
and Army fliers to wear parachutes of this design. 

AN EYE TO THE FUTURE 

If you pick up a newspaper, or watch television, what you 
will learn about speeds and altitudes is enough to startle and 
fire the imagination of the most modem minded person. Air¬ 
craft are gaining new altitude records at such rates that it is 
difficult to keep up with them. Speeds have exceeded the 
1,000 m. p. h. mark for human travel. 

The higher one ascends into the upper air, the lower the 
surrounding pressure becomes. On the ground, man is ac¬ 
customed to a pressure of 14.7 pounds per square inch to 
more or less hold him together, drive air into his lungs, and 
a number of other things that are taken for granted. But 
above 10,000 feet this picture begins to change. Medical 
science is spending millions of dollars yearly in developing 
equipment that will permit man to enter the stratosphere 
and return unimpaired and in as natural a state as possible. 
Everything is geared to high speeds and altitudes: high 
speeds and altitudes seem to be the watchword of the future. 
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To date, no one has come up with an antigravity belt (that 
works) and thereby put the parachute out of business. This 
is where you—^the Parachute Rigger—make your entrance. 
Successful parachute descents have been made after the oc¬ 
cupant has bailed out at speeds in excess of 600 m. p. h. The 
parachute held together and so did the jumper. Astound¬ 
ing? Perhaps, but man is a lot tougher than you might 
think. Today, we have fabrics available that are equal to 
the strength of the finest steel (measured strand for strand), 
and weigh much less than the steel. Scientists know just 
how far it can be extended before the present day parachute 
will fail and burst into ribbons. But are they certain as far 
as man is concerned ? Where can they draw the line ? Only 
the future will tell, and that problem is now being studied 
in the laboratories and experimental stations throughout the 
country. 

The ejection seat is the present answer to escape from high¬ 
speed aircraft. This device literally shoots the pilot from 
the aircraft into space and virtually eliminates any possi¬ 
bility of his striking or becoming fouled with the aircraft 
structure. Following ejection from the plane, the jumper 
frees himself from the seat, and then pulls the ripcord, open¬ 
ing his parachute. All of this is very fine at comparatively 
low altitudes (20,000 feet or less). But how about 60,000 
feet and higher ? What about that low pressure mentioned 
earlier ? 

While one is safely seated in a pressurized cockpit or 
cabin, there is no worry regarding physical dexterity at any 
altitude within the limits of the system, but let that pressure 
suddenly be released and we immediately have trouble— 
trouble that can mean death in a matter of seconds to one 
so exposed. The Navy is developing a pressure suit that 
will inflate in a fraction of a second when the cockpit pres¬ 
sure is lost as the result of a bullet hole or other failure of 
the system. This sudden loss of external pressure is known 
as “explosive decompression.” Picture the problems that lie 
ahead for the Navy’s parachute designers in designing a rig 
that will permit a safe bail out under these conditions. 
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Visualize the oxygen system requirements to keep the air- 
crewman alive and well at 80,000 feet. 

The future will doubtless find a solution to these problems 
and the Navy’s Parachute Experimental Division at El Cen¬ 
tro, California, is doing all that it can to test and prove new 
ideas that will lead us in the right direction. 

THE PARACHUTE RIGGER SCHOOL 

The Parachute Rigger School (Class A) was established 
at L#akehurst, New Jersey, in 1924. At the time it occupied 
a small lean-to built against a hangar. It was here that the 
first Navy Parachute Riggers were instructed. The cur¬ 
riculum covered packing a parachute, servicing a life raft 
and life vest, and operating a sewing machine. Parachute 
rigging in those days and up to World War II was an extra¬ 
curricular activity. The Aviation Machinist and Aviation 
Metalsmith ratings handled the small added task of para¬ 
chute rigging along with their other duties. The work of 
the Parachute Rigger had increased to such an extent by 
1942 that the Bureau of Naval Personnel established the 
Parachute Rigger rating. Aviation Machinists and Metal- 
smiths performing parachute work then had to decide 
whether to retain those ratings or make the change to this 
new rating of Parachute Rigger. 

In order to become a Parachute Rigger, it is necessary to 
graduate from the Parachute Rigger School (Class A). 
One premeditated free-fall descent using a parachute packed 
by the applicant under the supervision of a qualified instruc¬ 
tor is a requirement for graduation. Before the prospective 
trainee can start instruction he must meet the standards 
set by the Navy, including certain scholastic and physical 
requirements. These qualifications must be determined and 
met before a man is sent to Lakehurst. 

SCOPE AND CONTENT 

This volume and volume 2 of the Parachute Rigger series 
of Navy Training Courses are designed to help meet the 
requirements for advancement in rating for the Parachute 
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Bigger 3 and 2. The requirements, as far as knowledges and 
skills required, are set forth in the Manual of Qualifwations 
for Advancement in Rating^ NavPers 18068 (Eevised). 
The ‘‘qualifications” related to the Parachute Rigger are 
discussed later in this chapter and are reproduced in 
appendix IV. 

These volumes are not intended to be technical mainte¬ 
nance manuals and used in the servicing and repair of para¬ 
chutes and equipment. Instead they are training manuals 
and attempt to describe in general terms the operational pro¬ 
cedures and systems in order to teach knowledges and skills 
required for advancement in rating. 

In order for the Parachute Rigger to keep up to date on 
the latest equipment and procedures, he must refer to cur¬ 
rent directives. 


HOW TO USE THIS COURSE 

In studying this training course, first read each chapter 
through completely. Then reread it again carefully. By 
so doing, you will be able to fully comprehend and under¬ 
stand it. Do not overlook the illustrations. This course 
is profusely illustrated and much knowledge and many 
skills can be acquired by studying the illustrations. Answer 
the end-of-chapter questions. They are written to make you 
think, study, and reread portions of the chapter. 

QUALIFICATIONS 

You will find the qualifications required for advancement 
in rating for the Parachute Rigger in appendix IV of this 
Navy Training Course. These qualifications are divided 
into two groups: practical factors and examination 

SUBJECTS. 

Practical factors are those qualifications which are best 
determined by observing the candidate for advancement in 
rating perform under actual working conditions. 

Examination subjects are those qualifications which can 
best be determined by means of a written examination. 
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You will find that both study and practice are necessary 
to prepare for advancement. Study the qualifications which 
apply to the rate for which you are striking. Strikers for 
Parachute Rigger 3 need learn only those qualifications 
marked 3 in the applicable rate column. A Parachute Rig¬ 
ger 3 studying for advancement should already know the 
qualifications marked 3 and must learn those marked 2. 

You can best learn most of the practical factors by prac¬ 
ticing, observing, and asking questions of officers and petty 
officers. To master the examination subjects, you should 
study Navy Training Courses and other appropriate pub¬ 
lications. 


PUBLICATIONS 

Technical publications play an important role in the Para¬ 
chute Rigger’s work. Due to the nature of survival equip¬ 
ment it is advisable to direct attention to them. OpNav and 
BuAer Bulletins and Instructions, Safety Bulletins, and re¬ 
lated Technical Manuals furnish the Parachute Rigger with 
his principal means of keeping up with changing techniques. 
Keeping up to date is essential to successful rigging and is 
part of the process of realizing all the improvements that 
have been built into an item of equipment. The Parachute 
Rigger is always responsible for knowing and applying the 
latest information contained in these publications, which will 
be treated in detail in later chapters. 


QUIZ 

1. Which of the following is the most important standard by which 
a qualified Parachute Rigger works? 

a. Perfection 

b. Neatness 

c. Interest 

d. Ability 
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2. Who was the first man to design a parachute? 

a. Fouste Veranzio 

b. Leonardo da Vinci 

c. Kuparento 

d. Montgolfier 

3. In what year did Fouste Veranzio Jump from a tower in Venice, 
using a square wooden framework covered with canvas as a 
parachute? 

a. 1495 

b. 1617 

c. 1783 

d. 1808 

4. In what year was the first successful emergency parachute jump 
made? 

a. 1808 

b. 1818 

c. 1880 

d. 1888 

5. What was the first completely foolproof type parachute termed? 

a. Type A 

b. Type B 

c. Type S 

d. Type T 

6. In what year were orders issued for all fiying personnel to wear 
parachutes? 

a. 1914 

b. 1918 

c. 1920 

d. 1924 

7. How many lives were saved by parachutes during World War I? 

a. 500 

b. 600 

c. 700 

d. 800 

8. The American type of parachute to come out of World War I 
was the 

a. Guardian Angel 

b. Orrs 

c. S. T. A. 

d. A. E. F. 
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9. The free-type parachute emerged in the year 

a. 1914 

b. 1918 

c. 1919 

d. 1924 

10. In what year was the Parachute Rigger School established at 
Lakehurst, New Jersey? 

a. 1914 

b. 1918 

c. 1920 

d. 1924 

11. In what year did the Bureau of Naval Personnel establish the 
Parachute Rigger rating? 

a. 1924 

b. 1930 

c. 1942 

d. 1945 

12. In what year was the parachute first designed? 

a. 1495 

b. 1617 

c. 1783 

d. 1808 

13. How can you best learn the practical factors about the Parachute 
Rigger rating? 

a. Reading this manual 

b. Study Navy Training Courses 

c. Reading the Parachute Manual 

d. Practicing and observing 
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TYPES AND COMPONENTS OF PARACHUTES 

OPERATION OF A PARACHUTE 

‘‘It doesn’t mean a thing if you don’t pull that string.” 
The expression certainly applies to the “free-fall” type 
parachute. 

You have probably heard that a parachute operates some¬ 
thing like this—“The jumper pulls a cord and out pops a 
nylon umbrella which inflates and lets him float safely to 
earth.” Actually there is little more to the operation. It 
is the purpose of the first part of the chapter to give you a 
better understanding of just what does occur during the 
operation of a parachute. Thence, you will have a better 
picture of the relationship of parts. Jumping techniques 
and procedures will be explained later. We are now inter¬ 
ested in the mechanics of the parachute. 

A parachute is not made up of gears, shafts, and bearings, 
as are many things with which you may be more familiar. 
A complete service parachute consists of (1) the pilot chute, 
(2) the canopy, (3) the suspension lines, (4) the pack, and 
(5) the harness. The pilot chute is a small parachute at¬ 
tached to the top of the main canopy. Its purpose is to pull 
the canopy from the pack quickly. The canopy is the large 
umbrella-like area of nylon cloth which slows the descent of 
the jumper. The suspension lines are the lines which con¬ 
nect the canopy to the harness. The pack is the nylon as¬ 
sembly which encloses the pilot chute, canopy, and suspension 
lines. The harness is an arrangement of nylon webbing and 
metal fittings. It is worn by the jumper and can provide a 
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Rgura 2—1 .—Exerting a pull In uxcutt of 22 Ibt. on tho ripcord roloofos tho 
ripcord pins from tho locking conos. Tho sklot and onds of tho pack aro 
thon drown bock by spring oponlng bonds. 



Figuro 2—2.—-Tho pilot chuto springs from tho pock and Immodlotoly opons. 
Tho pilot chuto is thrown boyond tho nogotivo prossuro oroo Immodlotoly 
obovo tho falling body. This rosults In Its gotting o bottor “bito” on tho 
surrounding air and thus spoods tho oponlng of tho main canopy. 
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seat or sling during descent. It also serves to carry the pack 
when the parachute is being worn. 

The device which trips or releases the parachute is called 
a ripcord. It consists of a grip or handle, a length of cable, 
and two or more short pins. It is fastened to the harness 
and pack by means of a pocket, a housing, and locking cones. 
The importance of its working properly cannot be overem¬ 
phasized. 

Figures 2-1 through 2-7 illustrate the order of events in 
the operation of a parachute. These illustrations should 
be studied until the chain of events is thoroughly understood. 



Figura 2—3.-^anopy compl«t«iy •xt«nd«d. Suspension linos almost out of pack. 
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Figure 2^5.—Cqnepy compl«t«ly op«n. Rit«r or lift wob tockings brokon. Lift 
wobt pullod from pock. Oponing shock foil. 
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Figure 2—7.—Parachuto deflating as body touchos ground. 
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NAVAL AIRCRAFT FACTORY (NAF) PARACHUTE INDEX 
SHEET 1055 


Now that you have seen how a parachute operates and 
have an understanding of the relationship of parts, the next 
step will be a close study of the various subassemblies that 
comprise a parachute. The Naval Aircraft Factory (NAF) 
Parachute Index Sheet 1055 is the key to the individual para¬ 
chute indexes which lists parts relative to each particular 
model. From time to time you will find it necessary to use 
drawings or blueprints. The source of this information is 
the List of Aeronautical Standard Drawings used by the 
Bureau of Aeronautics. It will help you if you know how to 
find the particular drawing that you need. It lists the 
following types of drawings: AN Aeronautical Standard 
Drawings, AND Aeronautical Design Standard Drawings, 
MS Standard Drawings, and NAF Standard Drawings. The 
foreword to this list explains the designations, symbols, and 
revisions used, and how to order the drawings. 

For the most part, designing of parachutes for naval per¬ 
sonnel is done at the Naval Aircraft Factory. As a result, 
all drawings of Navy parachutes are either made or 
proved there. Drawings are identified by a number and a 
name or title. 

One drawing that will become familiar is Naval Aircraft 
Factory Standard 1055 (abbreviated NAF Standard 1055). 
Its title is, “INDEX, Parachute, Navy Type.” It is usually 
referred to as NAF Parachute Index Sheet 1055. Figure 
2~8 illustrates this drawing. Listed are the various models 
of seat, chest, back, and training parachutes used by the 
Navy. Opposite each model listed on the index sheet is 
shown a drawing number. For example, opposite the list¬ 
ing of type NS3-R is listed NAF401255. The column head¬ 
ing shows that NAF401255 is an index of manufacturing 
drawings. This means that drawing NAF401255 lists each 
item that goes to make up a type NS3-R parachute. Op¬ 
posite the name of each item listed is shown a drawing num¬ 
ber. These numbers are the numbers of the blueprints that 
show the complete detail of the particular part. 
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Thus, by starting with the index sheet (NAF Standard 
Drawing 1055), it is possible to find the number of the blue¬ 
print showing details of any part of any Navy parachute. 



OVERSIZE QUICK FIT HARNESS, 
Z6FT. RIP STOP nylon CANOPY. 

INACTIVE AFTER 


type NS3- A 

RCSular Quick fit harness, 

2a ft rip stop nylon cano^ 

NAF40I255 

TYPE NC3-A 

regular quick fit harness, 

ZaFT. HP STOP NYLON CANOPY. 

TYPE N53-0 

oversize quick FIT HMMCSS, 

2 a ft rip stop nylon canopy 

NAF40I258 

TYPE NC3-0 

OVERSIZE QUICK FIT HARNESS, 

24 FT RIP STOP NYlON CANOPY. 






■ 111 ■! Mil* ■! 1^—1^1— 



regular quick fit harness. 

2eFT CONICAL CANQPF_ 


POR DCriNITION AND 


TYPE NT4-A 

regular Quick fit HARNESS. 

t Ci«ST ak)»ft sack Rip STOP 
nylon canopies 

NAr403362 

type NT4-0 

RCCME.AR QUICK FIT tMRNCSS, 

.•^TT . hEST anC J2FT. MCk MP STOP 
N^.CN CA?.0P«S 

NAF403363 


ULLETIN NO.i37. 


OSS sheet 3,TROOP type REGULAR HARNESS (NOT QutCK FIT). 24 FT CHEST MO 20FT RACK CANOPCS INACTIVE 
AFTER 3IJUL SO USE NAF40I2S2 

lO*.' 'HCtr tO.^CAT TYPE. REGULAR QUICK FIT HARNESS * Z4 F-^ CANOPY MACTIVE AFTER 31 JULSO. USE MAF40«M«. 
'OSS ShCETx.QAC type . regular quick FIT HARNESS & 24 FT CANOPY INACTIVE AFTER 3l JULSO. USE MAFAOIZAT 
loss SHEETl3,aACK T PF. REGULAR QUICK FIT HARNESS A 24 FT CANCPY INACTIVE AFTER JUULSO. USE NAF40I24S 


index- 

parachute . NAVY TYPE 


NAVAL AIRCRAFT FACTORY 




1055 


Hguro 2-8.—NAF Indox Shoot 1055. 
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TYPES OF PARACHUTES 

There are three basic types of parachutes now in service 
use by the Navy. These are the chest, seat, and back types. 
A fourth, the training or troop type jump outfit, is used in 
limited numbers for experimental and training purposes. 
The term service is used to refer to those parachutes (seat, 
back, and chest types) used primarily for emergency jumps 
and does not include the training types. 

Navy Chest Type Parachute 

Figure 2-9 illustrates the attachable chest type parachute. 
This parachute is designated as type NC3-R or type NC3-0. 
The letter “N” is the designation for Navy, the ‘‘C” for chest. 



FIgur* 2-9.—Ch«st typ« parachut*. 
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and the “3” means that it is the third change or modification 
of the basic design. The letters “R” or “O” mean that the 
harness is either “regular” size or “oversize.” The pack of 
this parachute is attached to the harness with quick connector 
hardware and is worn on the chest. This parachute was de¬ 
signed for the use of pilots and crewmen whose duties re¬ 
quire freedom of movement away from their regular flight 
stations. When the chest type parachute is used, the regula¬ 
tions require that the harness be worn at all times during 
flight. The pack is usually stored in an accessible spot either 
near the individual’s flight station or bail-out station per¬ 
mitting the crewman to maintain operating efficiency and 
still provide a high degree of safety. This accessibility of 
the pack allows quick attachment to the harness before bail¬ 
ing out. To be completely effective, it is absolutely neces¬ 
sary that every person using a chest type parachute be prop¬ 
erly trained in its use. It is obvious that each person aboard 
an aircraft should be continuously aware of the exact loca¬ 
tion of his pack at all times. The chest type parachute is 
designed for use in VA, VP, and VR type aircraft. Future 
development will probably bring about an acceptable at¬ 
tached parachute which will provide the same freedom of 
movement as the present harness and provide the additional 
safety of the attached pack. 

Navy Seat Type Parachute 

Figure 2-10 illustrates the Navy seat type parachute. Seat 
type parachutes are designated as type NS3-R or type 
NS3-0. The regular size harness (NS3-R) is shown in 
figure 2-10. 

The seat parachute is the most universally used and is one 
of the oldest types. Seat types were formerly designated 
SS (standard seat). The first of the SS parachutes had a 
24-foot canopy and was used in 1924. The SS model con¬ 
tinued in use well into the 1940’s. 

The critical material shortages of World War II brought 
about design changes and material substitutions in para¬ 
chutes as well as in other things. The need for conservation 
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Figure 2-10.—$«at typ« porachut*. 

of materials hastened the development of the Quick At¬ 
tachable Seat Type Parachute (designated the QAS). 
Along with the development of the QAS parachute came 
the quick fit harness. The pack was made so that it could 
be quickly attached to the harness. The separate harnesses 
were made so that they could be readily adjusted to the 
wearer. 

Later a further improvement resulted in the development 
of a harness that could be adjusted to the individual wearer 
in almost a matter of seconds. Parachutes equipped with 
this harness were known as the Quick Fit Seat (QFS). The 
pack and harness were not detachable. 

In 1948 the QFS was redesignated the NS2~R. Design 
and development of this parachute was carried out at the 
Naval Air Material Center. It is usable in all types of car¬ 
rier aircraft. 
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FIgur* 2-11.—Bock typo porochuto. (A) NB3—R; (B) NB4—R. 


Navy Back Type Parachute 

The back type parachute, NB3-E, illustrated in figure 
2-11, view (A), has had little use as a service parachute. 
This parachute is designated as type NB3-R or type NB3-0, 
depending on whether the regular or oversize harness is used. 
For awhile it was used by some VA and VP squadrons but 
did not prove satisfactory. A major objection to a back 
pack is that it puts the wearer too far forward in the seat. 
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This is particularly undesirable in fighter type aircraft as 
the pilot is placed so far forward that the protection of the 
seat armor is greatly reduced. Improvements in design of 
the pack has resulted in wider use as a service parachute. 

At the time quick fit harnesses were developed, the back 
pack parachute was known as the QFB (quick fit back). In 
1948 it was designated the NB2-R (Navy, back, first modifi¬ 
cation in design, regular size harness). Further modifica¬ 
tions in design resulted in the designation being changed to 
NB3-R in 1953. 

The latest back type parachute, NB4-R, is shown in figure 
2-11, view (B). It is compactly designed for ease of wear¬ 
ing and comfort; and more important is its smooth finish 
which obviates the danger of its becoming caught on aircraft 
structural projections. The canopy is smaller than the older 
standard type which permits the application of a very thin 
and lightweight pack. The NB4 introduces a radically dif¬ 
ferent opening device, employing a lock chain arrangement 
down the center of the pack. Only one external pack open¬ 
ing band is used at the top of the pack to help initiate a more 
positive opening when the ripcord is pulled. Spring steel 
bands, embedded in the side flaps, exert the necessary force 
to open the pack completely. 

Present development indicates a more universal use of the 
back type parachute. 

Parachute Assembly—Training Type 

Figure 2-12 illustrates the training outfit. For all prac¬ 
tical purposes, it may be considered as a standard back pack 
parachute with a chest pack attached to the same harness. 
Bureau of Aeronautics regulations, like those of the Civil 
Aeronautics Administration, require that two packs be worn 
when making training or demonstration parachute jumps. 
The training assemblies are designated type NT4-R or type 
NT4--0, depending on whether the harness is a regular or 
oversize one. Both canopies of the outfit with a regular 
size harness are 28 feet in diameter. In the outfit with an 
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Hgur« 2—12.-—Troop typo troinlng astombly. 


oversize harness the canopy of the back pack is 32 feet in 
diameter while the canopy of the chest pack is 28 feet. In 
speaking of the chest pack, the designation would simply 
be NT4, since there is no harness attached to it. In the past, 
the training chest packs have been designated TC and the 
training back pack as TB. 

The training outfit is rai’ely used in the Navy except at the 
Parachute Rigger School at Lakehurst, New Jersey, and the 
Parachute Experimental Division at El Centro, California. 
In order for naval personnel to make a premeditated jump 
at other than these two activities, it is necessary to pass a rigid 
physical examination and to have obtained, through the chain 
of command, the permission of the Chief of Naval 
Operations. 
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Figure 2-14.—^Van« typ« pilot chuto. 
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Pilot Chute 


The vane type pilot chute (fig. 2-14) is used on all Navy 
parachutes; however, the one used on the NB4-R is smaller 
and differs slightly in material and construction. 

Securing the pilot chute to the parachute is a rigging prob¬ 
lem. The method used will be discussed in chapter 4. 

Figure 2-14 shows the nomenclature or names of parts and 
materials that make up a pilot chute. A knowledge of this 
nomenclature and materials will prove valuable in your fu¬ 
ture work with parachutes. 

Canopies 

The size and shape of the parachute canopy has been a 
controversial subject ever since Leonardo da Vinci envi¬ 
sioned a pyramid of cloth as being the answer to a safe method 
of descent. Today the use of the parachute has been greatly 
broadened, but the overall acceptance of a reliably designed 
canopy has narrowed to two shapes. One is the old and 
proven reliable, standard flat type design, which has re¬ 
mained unchanged, except for minor revisions, for the past 
30 years. The second is a new idea in construction but still 
follows the basic shape pattern. This type is known as the 
26-foot 22-gore conical canopy. Its designation is the NBlr- 
R or O. The “conical” reference comes from the fact that 
the peak of the canopy is conical in construction. In descent 
the conical canopy presents a slightly raised shape at the 
apex, but fails to radically change the basic appearance so 
familiar to the service. 

Standard flat type. —The 28-foot, ripstop, nylon canopy 
is the old standard size used on all Navy parachutes. The 
parachute sail or canopy is described as a polygon having 28 
sides, a diameter of 28 feet =t 1 inch, and 28 gores of 4 sections 
each. 

It has been established that the purpose of the parachute is 
to retard the fall of the jumper or descending object. We 
have also seen that the canopy is designed to absorb the open¬ 
ing shock without tearing. This explains the necessity for 
care and precision in canopy construction. 
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The 28-foot canopy requires approximately 796 square feet 
of nylon cloth plus 2,400 yards of nylon thread. The sew¬ 
ing on a parachute varies from 8 to 11 stitches per inch. 

From the above we can determine interesting bits of in¬ 
formation. A parachute canopy contains approximately 
half a million stitches. The area of the canopy is as great 
or greater than many two-bedroom homes. A complete 
parachute outfit ranges in price, depending on the type, from 
$140 to $300 apiece. That’s little enough to pay for such 
a vast amount of safety. 

Figures 2-15 and 2-16 illustrate the 28-foot canopy. The 
listing of the components of the canopy was taken from the 
NAF blueprint referenced in the index for the seat type para¬ 
chute. It is interesting to note that on another index sheet 
the same size canopy is used with the oversize harness. One 
might expect the 32-foot canopy to be used with the oversize 
harness, however, this would require a larger pack and a 
change in the bucket seat size. The opening time of the 
32-foot parachute is not as fast as the 28-foot assembly. 
It should be pointed out that 32-foot, ripstop, nylon para- 


32 


Digitized by LjOOqIc 



Figura 2—16.—-Th« 28-foet, ripstop, nylon canopy. Continuod. 








































chute canopies are available for training purposes. Men 
weighing 185 pounds or more are eligible for their use. The 
32-foot canopy is not illustrated, as it is essentially the same 
as its 28-foot counterpart. 

All shroud or suspension lines rim continuously without 
splices, knots, or twists from connector link to connector 
link. This is illustrated in figures 2-15 and 2-16. Tensile 
strengths are not given here. Kefer to appendix II for this 
information. 

After studying the foregoing material on standard flat 
type canopies, the following items should be remembered: 

1. Each gore is composed of four sections identified by the 
letters A, B, C, and D, starting from the bottom. 

2. Diagonal seams run parallel to the warp thread in the 
cloth; the warp changing direction with each gore. These 
sections are cut at a 45° angle to the centerline of the gore. 
This is called bias construction and provides the maximum 
strength and elasticity in the unit. 

3. Kadial and diagonal seams are double-lapped for se¬ 
curity. The radial seams enclose the suspension lines in the 
channels produced by the stitching. 

4. The skirt and vent hems are reinforced with 1-inch 
nylon webbing. Tubular nylon webbing is installed in the 
vent to help prevent a tear from completely separating the 
canopy, and nylon webbing is installed in the skirt hem for 
the same reason. 

5. The vent ring must expand from 4 inches to 18 inches 
in diameter. This is the maximum vent opening under air 
pressure. The vent acts as a safety valve and aids in reliev¬ 
ing high internal pressure within the inverted, cup-shaped, 
parachute at the moment of opening. In normal descent, 
the air, not relieved by the vent, spills out of the sides and 
creates a certain amount of oscillation. Without a vent, 
parachute openings at high speed could result in a severe 
rupture of the canopy. 

6. The following is stenciled on the top center gore (sec¬ 
tion A of number 28 gore) in letters % inch high and ap¬ 
proximately 12 inches from the bottom of the canopy: 
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NAVAIKFAC 602516-1 

ORDER NO. 

DATE OF MANUFACTURE AND SERIAL NO. 
MANUFACTURER’S NAME OR TRADE MARK. 

Stenciled on the diametrically opposite gore (section A 
of number 14 gore) is found the following: 

DATE OF MANUFACTURE AND SERIAL NO. 

These markings may vary slightly from lot to lot, but 
generally the information is the same. 

7. All marking fluid used shall be in accordance with 
Specification AN-F-39. Specifications may change. In 
“looking up” a specification and not finding it listed in the 
numerical listing, the following steps are recommended 
(using AN-F-39 as an example) : 

a. Refer to the latest List of Military Specification^ 
and Standards used by the Bureau of Aeronautics. 

b. AN-F-39 was an Air Force-Navy Aeronautical 
Specification, and is no longer listed under the AN 
specifications. 

c. If the title of the specification had been known, refer¬ 
ence to the alphabetical listing could have been made before 
trying the numerical listing. For example, in the Specifica¬ 
tion AN-F-39, it is the “F” that gives the clue— Fluid, Para¬ 
chute Marking. Under the alphabetical listing you will 
discover that a new specification is being used—^MIL-F- 
6903 (MIL~F-6903 is referenced in the latest NAF blue¬ 
prints) , and Specification AN-F-39 is no longer listed. 

d. Now, to make certain that this new specification is 
the accepted specification, refer to the list of cancelled or 
superseded specifications. Under the AN listing, you will 
discover that AN-F-39 has been superseded by MIL-F-6903. 

e. When there are no references to a certain specification 
or when no title can be found, the chances are that the item 
has been discontinued. To locate information on very old 
specifications, one must employ a broader research technique 
in acquiring back numbers of the appropriate indexes. 

8. All machine stitching, except zigzag, shall conform to 
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Type 301, Specification DDD-S-751, and not be less than 8 
nor more than 11 stitches per inch. 

9. Ends of all tape, webbing, and lines shall be seared to 
prevent fraying. No waxes shall be used. 

10. For sewing diagonal seams, size “B” or “E” nylon 
thread may be used. Use size “E” nylon thread for all other 
seams, zigzag stitching, and repairs. 

11. Removable connector links provide a quick attachment 
of the canopy and suspension lines to the harness. 

Conical canopy. —Figure 2-17 illustrates the conical can¬ 
opy designed like the 28-foot flat canopy to absorb opening 
shocks in excess of 8,000 pounds. A parachute rigged with 
this canopy is reduced in bulk, offers greater stability and a 











faster opening, and has a slightly higher average rate of de¬ 
scent (22 feet per second). 

Note the construction differences: 

1. Shape. 

2. Suspension lines are anchored to the canopy at the skirt 
and are not continuous from link to link. This reduces the 
bulkiness of the parachute. 

3. Reinforcing bands of tape are located around the cir¬ 
cumference starting at the top of section No. 2. 

4. The conical canopy does not have a vent collar, but does 
have a vent cover. 

5. There are 22 gores, the joining of which requires fewer 
seams and is less bulky. 

6. The strength and the stability of the parachute are in¬ 
creased ; but the rate of descent has been sacrificed to a cer¬ 
tain degree for the apparent emphasis on less bulk. 

Suspension Lines 

The suspension lines form a net or skeleton for the canopy 
and absorb a portion of the shock load. 

Suspension lines are marked and cut as a group under a 
20-pound tension since all lines must be equal in length. It 
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Figur* 2—19.—Clottup of sutpontion linos ot tho link. 

takes 75 feet 4 inches of line to complete the connection from 
link to link on a 28-foot canopy. The 28 suspension lines 
counted at the links are actually 14 continuous unbroken 
lines. 

The sleeve is a loosely woven covering protecting several 
inner cords or strands called the core. The greatest strength 
comes from the inner cords. One or more cords are often 
colored in accordance with a code to identify the manu¬ 
facturer. Type III nylon suspension line is used on all main 
canopies and on the vane type pilot chute. 

Figure 2-18 illustrates the attachment of suspension lines 
to removable connector links. Also shown is the arrange¬ 
ment of the suspension lines on the 26-foot 22-gore canopy. 
The 28 suspension lines are distributed in four groups of 
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seven lines each and each group of lines is secured to a con¬ 
nector link as shown in figure 2-19. 

To prevent the canopy (28-foot) from slipping along the 
suspension lines, each line is anchored by zigzag stitching at 
several points to the radial seams through which it passes. 
One-half inch of slack is allowed in the vicinity of the skirt 
between the zigzag sewing points to relieve the strain during 
opening shock. This is necessary as the suspension lines have 
a greater percentage of elongation than the canopy fabric. 

Harness 

The purpose of the harness is to form a sling or swing in 
which the wearer may sit without danger of separation from 
the parachute. 



Figure 2—20.—S«at ryp« hgim«tt. 
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All Navy parachute harnesses are the quick fit type, and are 
easily adjusted by the individual wearer. Figure 2-20 il¬ 
lustrates the seat type harness. 

This harness like all other harnesses is available in an 
oversize model. The oversize model is not illustrated. The 
dimensions in inches are listed below: 



N8S-R 

N8S‘ 

-0 

End of sling reinforcing strap_ 

-1% 

xl2 

1% 

X 

12 

Life raft retainer strap— _ 

-1% 

x24 

1% 

X 

24 

Adjusting strap_ _ 

-1% 

x27 

1% 

X 

38 

Back strap _ _ 

-1% 

x35 

1% 

X 

36 

Leg and body strap_ — 

-1% 

xlOO 

1% 

X 

117 

Sling strap- -- 

- 1% 

xl84 

1% 

X 

196 


A soft weave nylon webbing is in use as the older hard 
webbing stock is approaching depletion, thus ending one of 



LIFT WEBS 


CHEST STRAPS 


CROSS SHOULDER 
STRAPS 


BACK STRAP^ 
(date of m’f’g. 


MAIN SLING 


RAFT STRAPS 


-LEG STRAPS- 

Figur* 2—21.—Back lypa harnats. 
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the major complaints against the uncomfortable nylon har¬ 
ness. This new soft webbing conforms with the General 
Textile Mills, Style 322A. 

Figure 2-21 illustrates the back type harness which is very 
similar to the seat type. 

The differences are purely dimensional and are in the leg 
and body straps, and main sling. 

Figure 2-22 illustrates the chest type harness. This har¬ 
ness is the only one adaptable to the quick attachable chest 
parachute. The lift web assembly (fig. 2-23) is secured to 
the canopy by suspension lines in the same manner as the lift 
webs of a fixed type harness. The pack is attached to the 
harness by using a positive upward motion and engaging 
the connector snaps of the lift webs with the connector links 
of the harness. 

The cross connector or safety strap of the lift web assem¬ 
bly is a very important item. It prevents the collapse of 
the canopy should only one connection be made. 

From the above discussion of harness and the types of 
harness, the following facts are summarized: 

1. The date of manufacture, month and year, should be 
stamped with marking fluid (Specification MILr-F-6903) in 
letters % inch high on either the inside of the horizontal 
backstrap or on the inside of the sling. 

2. All harness snaps are to be assembled so that the open 
side of the snap is toward the body when worn. 

3. Unless otherwise specified, all machine stitching is to be 
6-cord olive drab nylon with not less than 4 nor more than 
6 stitches per inch (spi), and conforming to Federal Speci¬ 
fication DDD-S-751, Type 301. Ends of all stitching should 
be backstitched a distance of not less than ^ inch. 

4. All exposed ends of webbing should be seared to prevent 
fraying. 

6. The snaps used on both leg straps differ from those used 
on the chest strap. Quick fit adapters are employed on the 
harness. Both of the upper leg strap extensions carry tri- 
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QUICK CONNEOOK LINKS 
CD" RINGS) 



angle links. Triangle links were formerly called V-rings. 

6. The troop type harness is a combination harness adapta¬ 
ble to the quick attachable NT4 and the NT4-R. The para¬ 
chute carries the harness designation and in this case it is an 
“R” or regular size harness. This harness has not been il- 
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lustrated, as other illustrations have sufficiently covered all 
necessary nomenclature, design, and material features. 

7. All harnesses are dyed olive drab. 

The Parachute Pack 

The purpose of the parachute pack is to house and protect 
the pilot chute, canopy, and suspension lines. 

Figure 2-24 illustrates the seat type parachute pack de¬ 
signed to be used with the 28-foot, ripstop, nylon canopy. 



CORNER FLAP 
LOCKING CONES 
WIRE EYES 


SNAP FASTENERS 

lAL GROMMETS 

NAME PLATE 
DATA CARD POCKET 


HOUSING 

SLEEVE 


PROTECTOR FLAP 


(A) 

OUTSIDE 

VIEW 


FLAT PATTERN 
PACK 



FALSE 


SUSPENSION LINE RETAINERS 


PILOT CHUTE PROTECTOR FLAPS 

LIFT WEB PROTEaOR FLAPS 
LIFT WEB SLOTS 


STIFFENER POCKETS 

Figure 2—24.-~Seot type pock. 
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Figures 2-25, 2-26, 2-27, and 2-28 illustrate the other 
packs employed. Careful study will show the differences. 

In regard to construction of the container, the following 
items are to be noted: 

1. The outside covering of the pack, referred to as -16 
(seat pack) on the blueprint, is cut in one piece on a bias 
at 45° to the centerline. This provides the elasticity neces¬ 
sary for the terrific beating to which the unit is subjected 
in packing and in normal use. 

2. All machine stitching used is accomplished with size 
“E,” olive drab, nylon thread, 6 to 10 stitches per inch, con¬ 
forming to Specification DDD-S-751, Type 301. Ends of 
all stitching are backstitched a distance of not less than % 
inch. 

3. Ends of webbing and tape are seared to prevent fraying. 


CA) 

INSIDE VIEW 



OF PARARAFT CONTAINER 

Figuiw 2—25.~ChMt pock. 
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RIPCORD HOUSING RETAINER 


(B) 

OUTSIDE VIEW 


STIFFENERS 


HARNESS KEEPERS 


HARNESS A WING FLAP 
RETAINER STRAPS 


ngure 2-26.—Bock pock. 


4. The cloth used in the outside of the pack is known as 
type II, olive drab nylon. It conforms to the requirements 
of Specification MILr-C-7219, (AER). 

Many interesting facts about materials used in this work 
can be found in the Navy, Air Force, Military, and Federal 
Specifications. Visit your local Technical Publication Li¬ 
brary when you need certain specific information, or go there 
simply to increase your knowledge. 

Ripcord 

The ripcord is a manual releasing device. The ripcord 
pins, when inserted in the locking cones of the pack, hold the 
pack in a closed position. In testing, a pull not in excess of 
22 pounds should extract the pins out of the cones. A 
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FIgur* 2—27.—Troop pocks. 


jumper would use a much stronger pull. The ripcord as¬ 
sembly is composed of a grip or hand pull, a length of cable, 
and a number of swaged pins. This has been the standard 
releasing device for the past thirty years. The help of 
spring bands is necessary to pull the sides and ends of the 
pack out of the way. These opening bands are located either 
on the outside of the pack or enclosed between the fabric 
layers of the pack. For the past ten years efforts have been 
made to design a successful smooth pack that completely 
eliminates any outside obstructions. The chain lock pack 
meets these requirements. This parachute is a back type 
design and employs a strong and durable chain lock as the 
releasing device. (See fig. 2-29.) 

Figure 2-30 illustrates the standard releasing device used 
with the seat type parachute. 

Figure 2-31 illustrates the two general shapes of ripcord 
grips used with Navy type parachutes. 

Figure 2-32 illustrates the types of ripcords used with the 
seat, back (NB3 and NB4 types), chest, and training type 
parachutes. 
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RETAINER STRAPS 



(A) 

OUTSIDE VIEW 


OPENING BAND 


TOOL POCKET 


PACK WINGS 


PACKING DATA 
CARD POCKET 


PROTECTOR FLAPS 


HESITATOR LOOPS 


CHAIN LOCK 


HESITATOR LOOPS 


STEEL BANDS 


CHAIN LOCK 


Figurt 2—28.—Choin lock bock pock. 

In conclusion: 

1. Ripcord assemblies are proof-loaded to withstand a 
300-pound pull. 

2. Ripcord pins conform with AN drawing number 
6568-1, are trimmed to size, and polished with 0 emery cloth 
or other approved methods. 

3. Ripcord cables are manufactured from corro¬ 

sion resistant steel. 

4. Hand pulls or grips are manufactured from welded 
steel tubing, cadmium plated for protection. 
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(B) 

CHAIN LOCK RELEASED 


CHAIN LOCK 
OPENING 


Figurt 2—29.—Choin lock rolooto. 



5. The cone spacing on the pack must correspond to the 
pin spacing of the ripcord. This spacing is standardized 
for each type of parachute. 

6. Eipcord pins, spacers, and ball retainers are swaged 
on the cable under pressure and form secure fittings. 
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Figur* 2^2.<—tlpcords. 


7. The extensible ripcord used with the seat type para¬ 
chute makes changing to or from the pararaft easier by 
eliminating the need of changing to longer or shorter rip¬ 
cord housings. 


Ripcord Housings 

Figure 2-33, view (A), illustrates the extensible ripcord 
housing, and the type which forms an integral part of the 
ripcord assembly used on the NB4 type parachute is shown 
in view (B). 

Notes: 

1. The length of the extensible housing when elongated 
to its fullest extent will measure 28^ inches under 5 pounds 
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HOUSINO FOt TYPi NM 


Figura 2^3.-^xt*ntibU ripcord hooting. (A) Extontiblo hooting; 
(B) NB4 typo hooting. 


tension. The length, when relaxed to its normal free posi¬ 
tion, will not exceed 24 % inches. 

2. The ferrules located on the ends of all housings are 
identical in design. 

3. The tubing is corrosion resistant steel. 

4. NB3 type parachute uses a 21-inch housing. 

5. NB4 type housing is covered with a vinyl plastic. 

Ripcord Grip Pockets 

The purpose of the pocket is to hold the grip securely to 
the harness, or in the case of the chest parachute, to the 
pack. 

Figure 2-34 illustrates the ripcord grip pockets used on 
seat and back type parachutes and lists the material neces¬ 
sary for manufacture of these items. The assembly shown 
in (A) is used in conjunction with the NB3 type parachute 
as indicated on the rigging diagram in chapter 4. The sub- 
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Figur* 2—34.~(C) Ripcord grip pockot, NM typo. 
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assembly shown in (B) is used on the seat type parachute 
also indicated on the applicable rigging diagram in chapter 
4. The assembly shown in (C) is used on NB4 type para¬ 
chute. 

The other grip pockets, hand pull retainers, or elastic-rip 
handles (as they are termed in NAF blueprints) for the 
chest and training type parachutes are not shown because 
of their simplicity in construction. An elastic-rip handle 
for the service chest type parachute is manufactured from a 
length of elastic webbing measuring % inch thick by 1% 
inches wide and 6 inches long. 

Seot Cushions ond Back Pads 

Seat cushions provide comfort for the wearer and are 
located as a cushion between the wearer and the parachute 



(B) " 

PAN MODEL-sl; 
SEAT CUSHION K 


CO ^ 

UNIVERSAL BACK PAD 
(ADAPTABLE TO ALL 
SERVICE ’CHUTES) 


(D) 

SEAT CUSHION- 
(SPONGE RUBBER 
FILLED) 



Figure 2^5.~S«at cushions and back pads. 
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pack. When the seat and back type parachutes are rigged 
with the pararaft kit, the cushions are tacked to the para- 
raft kit container as outlined in chapter 4. 

Back pads retain specific harness webbing straps, through 
the use of keepers, and also provide comfort and support 
for the back. The back pad further acts as a perspiration 
barrier when rigged to back type parachutes. (See fig. 
2-35.) 


QUIZ 

1. Ripcord cables are manufactured of 

a. corrosion resistant piano wire 

b. monel steel wire 

c. corrosion resistant brass wire 

d. corrosion resistant steel 

2. Which parachute requires the longest ripcord? 

a. NS3-R 

b. NC3^0 

c. NB3-0 

d. NT4-R 

3. Ripcord assemblies are proof-loaded to withstand a minimum pull 
of 

a. 150 pounds 

b. 200 pounds 

c. 300 pounds 

d. 450 pounds 

4. Which type of parachute employs the extensible ripcord and 
housing? 

a. NC3-R 

b. NS3-R 

c. NB3-0 

d. NT4-0 

5. Which container is most similar to the seat type container? 

a. Back 

b. Chest 

c. Troop 

d. Chain lock 
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6. When testing, what is the maximum pull allowed to operate the 
releasing device of the parachute pack? 

a. 10 pounds 

b. 18 pounds 

c. 22 pounds 

d. 28 pounds 

7. On the NC3-R, what safety feature is employed in the event only 
one connector snap is hooked up? 

a. Lift webs 

b. Cross connector strap 

c. Chest strap 

d. Butterfly tacking 

8. How are the ends of webbings and tapes prepared to prevent 
fraying? 

a. Waxed 

b. Taped 

c. Sewed 

d. Seared 

9. What is the average rate of descent of a conical type parachute? 

a. 16 feet per second 

b. 18 feet per second 

c. 20 feet per second 

d. 22 feet per second 

10. To maintain uniformity of length, suspension lines are measured 
and cut under a tension of 

a. 12 pounds 

b. 18 pounds 

c. 22 pounds 

d. 20 pounds 

11. Which parachute is designed to allow the crew freedom of move¬ 
ment while in flight? 

a. NC3-R 

b. NS3-R 

c. NB3^R 

d. NT3-R 

12. What abbreviation was used to designate the flrst Navy seat type 
parachute? 

a. NSP 

b. NSl-R 

c. SS 

d. NS 
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13. Which index sheet would show component parts and drawing num¬ 
bers of the seat type parachute? 

a. NAPl 00^-500 

b. AN 205804 

c. NAF 401255 

d. NAF 1055 

14. Which is NOT considered in the category of service type parachutes? 

a. NS3-R 

b. NC3-R 

c. NB3-0 

d. NT4-0 

15. Which is one of the five main parts of the service parachute? 

a. Suspension lines 

b. Canopy panel 

c. Ripcord 

d. Main sling 

16. What is the index number for Navy type parachutes? 

a. 1155 

b. 1055 

c. 301 

d. NS3-R 

17. The manufacturer’s name or nameplate is located on which gore? 

a. No. 1 

b. No. 14 

c. No. 26 

d. No. 28 

18. All straight machine stitching in the parachute conforms to type 

a. B 

b. E 

c. 301 

d. 304 

19. A canopy constructed so that the warp and filler threads of the 
cloth run 45® to the centerline of the gore is called 

a. straight construction 

b. bias construction 

c. radial construction 

d. diagonal construction 

20. What is the maximum expansion of the vent? 

a. 4 inches 

b. 12 inches. 

c. 18 inches 

d. 22 inches 
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21. The conical type canopy contains 

a. 4 gores 

b. 22 gores 

c. 26 gores 

d. 28 gores 

22. When the canopy is inflated which section is topmost? 

a. A 

b. B 

c. C 

d. D 

23. Which type parachute is currently used in VA type aircraft? 

a. NSa-R 

b. NC3-R 

c. NB3-R 

d. NR3-R 

24. Who grants permission for special parachute Jumps? 

a. Commanding OflScer 

b. CNO 

c. Parachute Otflcer 

d. BuPers 

25. Which type of parachute was flrst adopted in the naval service? 

a. Quick attachable chest 

b. Quick attachable seat 

c. Seat 

d. Back 

26. In what era was the quick fit harness adopted? 

a. 1924 at Wright Field 

b. Just before World War II 

c. During World War II 

d. After World War II 
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PARACHUTE INSPECTION 

Parachute inspections must be carefully conducted to in¬ 
sure comfort, security, rapid positive functioning, and air 
worthiness of the entire assembly. 

The inspection must insure comfort. Pilots and aircrew- 
men, with the exception of some transport crews, are re¬ 
quired by regulations to wear either a harness or a complete 
parachute while in flight. Improper adjustment or rigging 
can cause a great amount of discomfort and bring on fatigue. 

The various subassemblies of a parachute must be securely 
rigged so that one part will not break or tear away from an¬ 
other and thus jeopardize the entire unit. At the moment 
of the opening shock everything must hold together. 

Trouble does not respect any altitude. Engine or struc¬ 
tural failure can suddenly occur at 600 feet as well as at 6,000 
feet. To insure a safe bail out at low altitude the parachute 
must open and open without delay. 

Last of all, can the parachute take it? Will it stand up 
under long periods of service use ? These are the vital ques¬ 
tions, and the answers lie in the hands of the Parachute Rig¬ 
ger and how well he performs his duties. 

FACTORS AFFECTING MALFUNCTIONS 

Before inspecting a parachute you must know what to look 
for. Even though familiar with parachute construction, you 
may not find structural flaws and other details that cause mal¬ 
functioning unless you look specifically for certain imper¬ 
fections. 
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The detection of the following imperfections depends on 
the thoroughness applied to the inspection before the para¬ 
chute is packed for service. 

Wear.— ^When you look for wear in a parachute assembly 
you look for chafing, tears, and bent or broken units. The 
observance of these things certainly isn’t difficult nor is the 
corrective action that follows. The important thing besides 
correcting the trouble is to consider its source. What caused 
the damage ? Is the damage normal and if not, how was it 
inflicted? Is additional training of personnel necessary? 
Only upon competent authority can modification of either 
the parachute or aircraft bring about this correction. Don’t 
lose sight of the possibilities for improvement. 

Stains and deterioration.— Look for areas which may 
have come in contact with harmful foreign substances such 
as acid, oil, salt water, or ammonia. Stains brought on by 
milder substances are a common indication of deterioration. 
Stains generally appear as a discoloration or blemish in the 
material, usually distinguished by a circular or round ring. 
Salt water stains are characterized by the appearance of a 
white crystalline substance on the surface. Oil stains are 
recognizable by their brown-to-black color, and the oily feel¬ 
ing when rubbed between the fingers. Acid stains on white 
material appear as a greyish powdery ash. On darker ma¬ 
terials, it tends to bleach. On all materials it causes 
deterioration. 

An ugly stain is easily seen in a piece of fabric and usually 
the first thought is that the appearance of the item has been 
ruined. With clothes, that is true; but a stained parachute 
can be a threat to safety and steps must be taken to detect, 
neutralize, and correct the trouble before deterioration really 
starts. 

Deterioration impairs the usefulness of any material. A 
suspension line must strength test at a minimum of 550 
pounds, but once deterioration enters the picture we can 
expect a weaker line. 

Discontinuity of suspension lines. —Is each unit of the 
assembly in its proper position? Are all of the suspension 
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lines in correct rotation at the links and through the canopy 
of the 28-foot type ? 

Noncompliance with current directives. —Is the para¬ 
chute up to date? Have the latest modifications and im¬ 
provements been incorporated in the design ? Do not tolerate 
any “wild cat” modification; all justifiable local changes must 
first be approved by proper authority. 

Incompleteness. —Is the parachute complete? Regard¬ 
less of how small and seemingly insignificant a missing item 
may appear, it is always possible that its omission will affect 
the operation of the parachute. An incomplete assembly 
could cause a complete failure. 

Manufacturer’s errors. —If you’ve ever purchased a new 
car, you can appreciate the point to be made here. Newness 
is not necessarily a sign of perfection or even acceptability. 
Many people are fooled by a bright, new, shining object. 
Before packing new parachutes for service, make the re¬ 
quired inspection of all the assemblies. 

Flaws. —Small flaws occasionally found in fabric will not 
affect the strength or operation of the parachute. The para¬ 
chute is constructed from the very best grade of materials 
obtainable which have been subjected to all kinds of tests 
to prove their superiority. • When in doubt about the 
strength of an item, due to harmful flaws in the material or 
for any other reason, the best procedure to follow is to turn 
the parachute in for test and overhaul. 

INSPECTION INTERVAL 

Parachutes are to be given a daily sight inspection, a 
thorough table inspection at least once every 60 days and 
once every 10 days in accordance with current directives for 
specific cases. 

Daily inspection.— ^All parachutes in service shall be given 
a daily sight inspection. This inspection, which covers the 
external appendages of the parachute, can be completed in a 
short time. This inspection should be made prior to issue 
and should not interfere with the flight schedule. Any dis¬ 
crepancies of a minor nature must be remedied immediately, 
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while those involving more work should be set aside for dis- 
positioning and overhaul. The following operations are to 
be performed in making a daily inspection: 

1. Check the safety thread on the locking pin. If broken, 
replace it and find out why it was broken. Check the 
position of the ripcord pocket and housing. 

2. Check the locking cones and grommets for damage and 
the ripcord pins for bends or breaks. 

3. Check the security of the ripcord protector flaps. 

4. Check the container for wear and stains. Is the can¬ 
opy showing? Battery acid is quite often picked up 
from aircraft bucket seats. These seats should be 
periodically washed with a neutralizing agent, rinsed 
with clear water, and dried thoroughly as will be ex¬ 
plained later. Watch out for dampness especially 
after the aircraft have been away from the strip or 
base for a number of days. 

5. Check the pack opening bands for condition and se¬ 
curity to the pack. 

6. Check the security of the ripcord grip and see that it 
will come out of the pocket. Check the security of 
the cable to the grip. A loosely fitting ripcord grip 
pocket is dangerous. 

7. See that the ripcord housing is undamaged and securely 
fastened. 

8. Check the harness for wear, stains, twists, and security 
of the lift webs where they enter the pack. 

9. Check the harness fittings for damage and corrosion. 
The snaps should work freely but with reasonable 
tension. 

10. Check the back pad and cushion and see that the 
KEEPERS are securing these items to the harness. 

11. When the oxygen bail-out cylinder is used, check the 
cylinder gage for a full charge (1,800-2,200 p. s. i.). 
See that the locking pin is removed and the hose line is 
in good condition. 

Sixty-day inspection. —The 60-day inspection involves a 
complete check on the parachute. This inspection is most 
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efficiently made prior to packing which is also on a 60-da 
interval basis. Some prefer to hold the inspection just be¬ 
fore hanging the parachutes in the drying locker. Then 
they are free to pack the next day. Do that which is con¬ 
venient and SAFE. The 60-day inspection is also given para¬ 
chutes following a descent. 

Tropical inspection. —In tropical zones, inspection and 
packing are performed more often due to the higher humid¬ 
ity experienced in this zone. The temperate zones are no 
exceptions to the 60-day yardstick if, during a rainy season, 
you believe it necessary to repack more often than every 60 
days. Set your own schedule. This holds true aboard ship 
or ashore. Remember that you enter the tropics at approxi¬ 
mately 24 degrees north or south of the Equator. 

The Aviation Supply Office Catalog lists the ‘‘shelf life” for 
storage of “canned” parachutes as being 36 months. After 
36 months in storage the parachutes are shipped to the near¬ 
est overhaul station for inspection, drying, and repackaging 
in specially designed metal containers. This item is carried 
under Section 8305 as R83 equipment. 


SURVEY 


The service life of the parachute is 7 years from the date 
of manufacture, and the parachute is withdrawn at the end 
of the month that is stamped on the canopy. Parachutes 
cannot be surveyed by aviation units unless lost or completely 
destroyed. Parachutes found unsuitable for use prior to the 
expiration of service life and those that have reached the 
striking date shall be turned in to the nearest supply activity 
for forwarding by the Aviation Supply Officer to the Naval 
Air Station, Alameda, California, or the Naval Aircraft 
Factory, Philadelphia, Pennsylvania, whichever is nearer, 
for disposition. 

The squadron Parachute Rigger works through his Fleet 
Aircraft Service Squadron. A FASRon exists to supple¬ 
ment the squadrons. It is the central supporting activity 
equipped to perform as a limited overhaul and repair shop. 
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The major repair stations listed in NavAer 13-5-501, Para¬ 
chute Manual^ are the only authorized activities to carry out 
major repairs. 

INSPECTION TABLE 

The inspection table and the packing table are one and the 
same. Naval air station and Fleet Aircraft Service Squad¬ 
ron parachute lofts have little need for the illuminated 
frosted glass top table. The illuminated inspection table 



CROSS SECTION 
OF RADIAL SEAM 


Figure 3—1.—Illuminated inspection table. 
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(fig. 3-1) is used mainly by manufacturers and major repair 
stations where the canopy stitching must be checked to see 
that it has passed through.the required number of folds in 
the radial and diagonal seams. 

Four rows of stitching must pass through the entire length 
of each radial seam for perfect security and two rows for 
the diagonal seams. Light directed up through the canopy 
will show every imperfection in the seam folds and the stitch¬ 
ing that missed the seam folds. Every inch of every seam 
is examined by the manufacturer to insure the security of 
his product. 

First line carriers and seaplane tenders utilize the regular 
packing table for all kinds of parachute work. Ix)ft facil¬ 
ities aboard CVE’s 105 class, CVL’s, and AVP’s are usually 
nonexistent. Oftentimes you will have to inspect and pack 
the parachutes on messhall tables or their equivalent. This 
condition may require scheduling your inspection and pack¬ 
ing between meals, working at night, or waiting for a chance 
to work on the beach. 

INSPECTION PROCEDURES 

When searching for defective or damaged parts, the fullest 
advantage should be taken of any knowledge or information 
of the conditions under which the parachute has been used. 

One of the most important physical items in the inspection 
procedure is cleanliness. Cleanliness cannot be overem¬ 
phasized. Before laying a parachute out on the inspection 
table, be sure the surface is clean. 

Lay the parachute out so that the peak (apex) is toward 
the head of the table. Engage the links of the lift webs in 
the holding device. Apply tension by pulling on the peak 
of the parachute with a length of webbing hooked to the 
pilot chute connector cord and fasten the webbing to the 
table. Figure 3-2 illustrates one of the many table methods 
of placing the parachute under tension for inspection and 
packing purposes. 

Inspect each of the five major parts of the parachute in 
sequence and all subassemblies of each part, beginning with 
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Figure 3—2.—-Parachute ready for inspection. 


the pilot chute and working down to the pack or container. 

A parachute must be thoroughly inspected regardless of 
its apparent condition. The time required to examine a 
complete parachute varies with the type and age of the equip¬ 
ment available, but the time devoted is of secondary im¬ 
portance when it is borne in mind that the life of an airman 
may depend upon close and conscientious work. 

To conduct a thorough inspection one must be familiar 
with all of the technical publications relating to the para¬ 
chute. Before commencing an inspection, check the strik¬ 
ing date stenciled on the canopy of the parachute. If the 
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parachute has reached its strike date, turn it in to Supply 
and draw another one. 

The majority of your work with parachutes and fabrics 
will be with nylon materials. Learn the material’s charac¬ 
teristics. A thorough knowledge of this subject is necessary 
for you to successfully conduct an inspection. Read the 
specifications for nylon parachute cloth, webbing, threads 
and cords, etc. Don’t be satisfied with a superficial knowl¬ 
edge of the fabrics you handle day in and day out. You, as 
a Parachute Rigger, should have a sufficient knowledge of 
fabrics in order to conduct an intelligent parachute 
inspection. 

The inspection procedure for the various components of 
the parachute follows. 

Pilot Chute 

A pilot chute is designed to spring out of the pack beyond 
the negative pressure area created by the free-falling body. 
To accomplish this, a positive action spring is installed in the 
canopy of the pilot chute. The two most important factors 
affecting the successful operation of the pilot chute are the 
security of the pilot chute to the suspension lines at the 
peak of the main canopy and the unrestricted action of its 
spring. 

Check the security of the pilot chute to the apex of the main 
canopy. Are the knots secured tightly in place ? Are they 
the proper type, and is the bitter end of each knot long 
enough to prevent slippage? Check the length and condi¬ 
tion of the connector webbing. Is the connector passed 
through the peak of the main canopy properly? 

Test the action of the pilot chute spring by compressing 
it and then quickly releasing it. The notes in NAF blue¬ 
print 401220 state that the spring is to be completely com¬ 
pressed under a load of 25-30 pounds. Both ends of this 
spring are held securely in place by swaged fittings. Check 
all swaged fittings for security by exerting a straight pull of 
about 10 pounds; if the wire separates or is loose in the 
fittings, replace the assembly. 

Look for stains in the cloth, they can be dangerous and 
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bring about the complete deterioration of the unit. Do not 
test a stained area for deterioration by stretching the mate¬ 
rial between the hands or the fingers, as this method can 
be destructive to perfectly sound cloth. If you suspect acid, 
check the area with litmus paper moistened with distilled 
water. You may also gently pick at the spot with a pencil 
eraser, while observing the material closely. 

Acid will completely consume the fibres of the cloth caus¬ 
ing them to flake away into a gray ash. Acid is one of the 
greatest enemies of the parachute. 

Look for broken or loose stitching in the seams and hems, 
keeping in mind the fact that these stitches fasten one unit 
to the other and represent the parallel use of nuts, bolts, 
and rivets in machinery. 

The pilot chute by virtue of its position in the pack takes 
a lot of pimishment and yet must perform perfectly. Tears, 
holes, punctures, and chafed areas in the canopy of the pilot 
chute are caused by wear as the pilot chute is under constant 
tension and is located uppermost in the pack. The metal 
spring does not help this condition. Bent or broken springs 
and frames can cause failure of the unit. The seat type 
parachute adds to the effect of this situation by its own 
weight and that of the wearer. A Parachute Rigger should 
always keep one or two spare pilot chutes on hand for 
replacement purposes. 

The Main Canopy 

The main canopy often referred to as “the canopy,” “the 
parachute,” “the sail,” or a number of other commonly used 
terms, is the main resistance area of the entire assembly. 
Canopies have been designed in many shapes and forms, but 
most of them were designed with these specifications in mind: 

1. Opening time : must be quick. 

2. Strength : shock of opening must not be too severe for 
the assembly or the wearer. 

3. Rate of descent factor : the assembly must provide a 
safe descent under all climatic conditions and at all 
landing elevations. 
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FIgur* 3—3.—Canopy inspection. 


4. Stability : the oscillations must be kept to a minimum. 

5. Bulk : must be light in weight; the smaller and thinner 
the pack, the better. 

Starting at the gore bearing the nameplate, the two suspen¬ 
sion lines attached to the gores shall be taken, one in either 
hand, and spread out across the table. This will give you 
a commanding view from skirt to vent. Continue on around 
the canopy until all the gores have been checked. Figure 
3-3 illustrates this operation. 

Look for stained areas in the fabric that may lead to 
deterioration. Follow the procedure previously outlined 
for the pilot chute. 

Check for broken or loosened stitching in the seams and 
hems. A pulled seam might indicate a weakened seam. 
Figure 3-4 illustrates a ruptured section of material. 
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Figure 3-4.—Ruptured parachute cloth. 


A few slight displacements of threads will not detract 
from the strength of the cloth, provided the threads are not 
too widely separated and are not broken. 

Examine the points of zigzag stitching for security, and 
check the skirt reinforcements. Check the vent elastic for 
strength and resiliency by stretching the vent collar to its 
full opening. Examine the vent collar for security. 

With the seat type parachute, sharp wrinkles and creases 
develop more readily in the fabric of the canopy than with 
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Figure 3—5.-—Suspension line burns. 
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any other type. This is due to the position in which it is 
worn and the weight of the wearer. 

Look for holes, tears, and chafed areas. Whenever a 
parachute has been jumped, inspect the canopy for suspen¬ 
sion line burns. This type of damage actually sears the 
material causing brittleness and wide separations in the 
weave. Figure 3-5 illustrates suspension line burns and how 
they are caused. 


Suspension Lines 

Check the suspension line for evidence of fraying and any 
other sign of weakness. The inevitable stain problem is 
present here and the inspector should be very careful in his 
decisions. Suspension lines subjected to the injurious effects 
of perspiration turn a yellowish or dusty looking color. 
Check any area suspected of containing acids or alkalies 
with litmus paper and distilled water, using the method 
described in the latter part of this chapter. In any event, 
if you are not completely satisfied with the results of the test, 
take immediate steps to return the parachute for further 
tests and overhaul to the nearest major repair station. 

Superficial snags in the outer covering of the cordage 
may be disregarded, but when severed inner cords protrude 
through the weave your only solution is replacement of the 
line. When snags cause an inner strand to protrude from 
the weave and form a loop that dangles from the suspension 
line, use a blunt instrument to push the inner cord back into 
the line. 

Inspect the suspension lines for security to the links and to 
the canopy. Inspect the removable connector links for the 
security of the screws holding the link halves together. 

Securing screws of the removable connector link (MS 
22002-1) should be checked using a torque indicating screw¬ 
driver with a force not less than 20 inch-poimds and not more 
than 25 inch-pounds. 

Later type connector links (Capewell 101714) do not re¬ 
quire a specified torque setting but should be checked with an 
ordinary type screwdriver for security. Make certain that 
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the sliding lock is properly seated all the way back and en¬ 
gaged in the grooves by observing the slide’s position in re¬ 
lation to the outer smooth contour of the lock. The slide 
SHOULD NOT PROTRUDE. If the slide protrudes, loosen the 
binding screw, push the lock toward the center of the link, 
properly engage the slider in the grooves of the link stems, 
and retighten the screw. 

Caution: Tightening the screw will not hold the side lock 
if the slide is not properly engaged. 

Look for corrosion and rust under the suspension lines 
where they tie to the links. Bust and corrosion indicates 
that the cadmium plating has worn off the metal. 

The suspension lines of the 28-foot flat type parachute are 
attached to the removable connector links in four groups 
with each group containing seven lines. 

The lines of the conical 26-foot 22-gore canopy are at¬ 
tached to the removable connector links in four groups as 
follows: 1 through 5, 6 through 11, 12 through 17, and 18 
through 22. Be certain that these lines run continuously, 
line for line, link for link, all around the periphery of the 
canopy without any entanglements or cross overs. The con¬ 
ical canopy is constructed differently from the older stand¬ 
ard flat type and these differences must be taken into con¬ 
sideration when performing your inspection. Exercise ex¬ 
treme caution when checking the suspension line anchoring 
points around the skirt of the canopy. The same care must 
be applied to the anchoring points around the vent as these 
suspension lines do not run through the canopy from link to 
link as is the case with the older type canopy. There is no 
need for a vent collar inspection since the new design doesn’t 
utilize this feature. 

Harness 

All webbing straps shall be checked for acid stains, defec¬ 
tive stitching, and fraying. Several broken or loose stitches 
may be replaced provided the original length of stitching is 
followed with the appropriate thread or cord and the sew¬ 
ing is done with the “right and left” method or with a ma¬ 
chine lockstitch. Do not attempt to make other repairs. 
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Send the harness to a major repair station via the Supply 
Department for disposition. 

Look for chafing or shearing at the load points. Kecheck 
the proper attachment of the lift webs to the removable con¬ 
nector links. This is an extremely vital attachment and too 
much emphasis cannot be placed on the importance of this 
connection. 

Have all the latest modifications been incorporated in the 
assembly ? Are you complying with the current directives ? 
Do you check regularly with your publications officer and 
make certain that you haven’t missed anything ? You should 
know everything that is contained in the Parachute Manual^ 
NavAer 13-5-501, as this is your basic manual that carries 
with it the authority needed to guide you in your work. 

Check the harness straps for twists. Sometimes these 
twists are permanently sewed into the assembly erroneously 
by the manufacturer or major repair activity. The harness 
is fitted with numerous pieces of hardware. Look for rust 
and corrosion around these points. Whenever springs are 
incorporated in the hardware be sure to check the spring 
tension by compressing and releasing the “tongue” against 
which the spring bears. Observe this action. Is it positive 
and springy, or does it lack the life that was originally built 
into it ? Do not permit rust to remain in contact with nylon 
or any other fabric. The best policy to follow is cleanli¬ 
ness at any price. Rusty hardware should be replaced by a 
major repair station. Make sure that the hardware on each 
harness is of the proper type. Friction hardware should 
work freely and contain no burrs. 

The lift web assemblies of the quick attachable chest type 
parachutes are checked much the same as the procedure out¬ 
lined for the lift webs of the “fixed type” harness. Make ab¬ 
solutely certain that every quick attachable chest type lift 
web assembly is fitted with a cross connector strap or yoke. 
The cross connector strap or yoke joins the snaps into one 
unit. Figure 3-6 illustrates the importance of a cross con¬ 
nector strap. 

The majority of quick attachable harnesses is stowed in 
aircraft and should not be overlooked at the time the para- 
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Figure 3—6.—Importance of cress connecter strop. 


chute is inspected and packed. Schedule and make regular 
harness inspections in the aircraft. The harness must be in¬ 
spected by a qualified Parachute Rigger. Personnel having 
harnesses in their custody should be required to turn them 
in periodically for inspection. 

Pack or Container 

The parachute pack or container is the most abused item 
of all the assemblies and therefore demands much of your 
attention. A careful inspection of the pack or container be¬ 
fore going into the packing operation will save a lot of work. 
No sewings or tackings can be made through the pack or 
container after the parachute has been packed. “Inspect, 
then pack.” Let that be your slogan. 
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Examine the pack or container for acid stains, holes, and 
tears. An innocent looking dirt mark can contain a harmful 
ingredient that will destroy the fabric. Keep your eyes open 
for oil marks and smudges that can be picked up from trans¬ 
porting vehicles. Dirty parachute packs or containers and 
harnesses are an indication of carelessness. Small holes can 
be darned with the appropriate thread while larger ones 
require patching. Patching will be treated in chapter 9. 

Check the pack or container for security to the harness, 
and for the security of one subassembly or unit to the other. 
Make certain that the pararaft retaining webbings pass 
through the pack as illustrated in figure 3-7. 

You don’t want the pack flying off of the harness when 
the wearer falls through the slipstream or is ejected through 
space. The pack is the parachute assembly in a ready serv¬ 
ice condition. Let’s make certain it stays that way: ready. 
Check the raft case for security. Are all the tackings in 
their appointed places and are they securely tied ? Has the 
approved cord or thread been used ? 

Bent pack frames can be straightened safely only after 
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being removed from the pack or container. Pack stiffeners 
seldom give any trouble. Occasionally one may protrude 
from its pocket, requiring a little hand or machine stitching 
to remedy. Examine the pack or container hardware for 
condition and security. The locking cones and grommets 
must be perfectly smooth without the slightest trace of a 
burr which could cause the failure of this unit. A burr is a 
roughness, usually found on the edge of the cone or grommet. 
There can be no roughness in the releasing device of a para¬ 
chute whether it be the old standard grommet and cone or 
the latest chain lock type. 

Do not tolerate loose fitting or ‘‘pulled” pack grommets. A 
grommet that has pulled loose is detrimental to the opera¬ 
tion of the parachute. A “setting method” has been devel¬ 
oped whereby the heat generated from punching the 
grommet hole in the nylon material causes the edge of the 
hole to sear which helps to prevent the grommet from tear¬ 
ing loose. Pack or container grommets are a special type 
and cannot be set with ordinary dies. When a grommet 
associated with the releasing device of the parachute pulls 
out of its setting, the pack should be renewed. 

Check the pack opening bands for spring action, damage, 
twists, and fouling. 

Make sure that everything is sewed in its proper posi¬ 
tion and is anchored securely. The suspension line loops or 
hesitator loops are given a great amount of abuse every time 
a group of lines is drawn through them in packing the 
parachute. The pilot chute protector flaps, end flaps, corner 
flaps, and lift web protector flaps are other items on the 
torture list to be given special attention. 

These parts are subjected to strains during packing and 
require occasional repairs. Check the technical publications 
and you’ll find that the parachute pack has undergone more 
modifications and improvements than any other item. 


Ripcords, Housings, and Pockets 

Examine the ripcord for bent or burred locking pins, 
keeping in mind that these pins must be smooth. Check 
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Pins completely seated 
in Locki“- 


Cable "reach” 
between Cones is correct 


Figure 3—8.—Proper pin spacing. 


the swaged connections for looseness by exerting a straight 
pull on the pins with the fingers. Examine the cable for 
broken strands, kinks, and rust. Bust can sometimes be 
removed by wiping the cable with a light oil. Kub off all 
visible traces of the oil after applying it. 

Check the ripcord pin spacing with the cone spacing on 
the corresponding pack or container. The pins should be 
completely through the cones without bending the cable, as 
illustrated in figure 3-8. 

Inspect the cable for excessive wear at the grip connec¬ 
tion. Pull the cable out of the grip as far as it will go to 
check the “stop” on the extensible type ripcords. 

Check the ripcord housing for rust, kinks, breaks, and the 
condition of the ferrules at each end. The extensible type 
housing used with the seat type parachute should extend to 
the specified limit, and when released should return to its 
normal state unimpaired and without aid. This condition 
cannot be checked with the housing already in a tacked posi¬ 
tion and there is no need to cut it free to make this inspection 
as this is only a preinstallation check. The extensible type 
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housing tends to come apart at the joints if mishandled and 
offers a sharp edge that may foul the ripcord cable. 

Check the security of the housing to the harness and pack 
or container. Replace all loose tackings. Is the passage of 
the housing correct ? Is the housing too low on the harness ? 
If the housing and pocket are located too low on the seat type 
harness, a stout man will have difficulty in reaching the hand 
pull with his right hand, especially when the parachute is 
rigged with the pararaft kit. This is important because the 
seat type parachute is usually rigged with the pararaft kit. 

The ripcord grip pocket must be secure and in the proper 
location on the harness. In the case of the chest type para¬ 
chute the ripcord grip pocket is located on the pack or con¬ 
tainer. The elastic should hold the grip firmly but not to 
the extent of rendering the extraction difficult. Remember 
that 22 POUNDS is the maximum allowable pull required to re¬ 
lease the parachute when testing. 

Seat Cushion and Back Pad 

Inspect for security and proper tacking. These items are 
installed to provide comfort and a perspiration barrier. 
Watch those back pad keepers; see that they hold the pads 
where they belong. Keep them clean. Dirt destroys con¬ 
fidence in spite of the fact that the parachute is packed and 
rigged perfectly. Oftentimes careless personnel in a squad¬ 
ron use the seat cushions attached to the parachutes as a step 
in getting in and out of the aircraft. This is a bad practice 
and should be discouraged. 

Seat Pan 

The seat pan is a seat cushion with an inner aluminum 
frame shaped like an old iron tractor seat. This frame is 
topped with sponge rubber and covered with the same mate¬ 
rial as the seat cushion. The same inspection pattern holds 
true of this item as for the seat cushion except when it is 
rigged with the oxygen bail-out cylinder. Check the zip- 
pered cover which encloses the cylinder for smooth opening 
action. Look for worn and chafed areas where the cylinder 
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bears against the fabric cover. A reinforcement may be 
necessary to prevent the cylinder from wearing through. 
Check the cylinder pressure. 

STAINS 

A stain not only ruins the appearance of an object but it 
also could cause physical damage. We are primarily inter¬ 
ested in the damaging effects of a stain. Certain oils, dirt, 
food, and other products contain acids in varying per¬ 
centages. 

A strong acid is certain death to fabric and rapidly brings 
about the complete deterioration of the affected area. The 
time necessary to bring about its destruction is determined 
by the strength of the solution. It is your job during the 
inspection of the parachute to locate stained areas and to 
test these areas for acid or alkaline content. The removal 
of the stains and other cleaning problems will be described 
in chapter 9. 

Litmus paper provides a reliable and simple means for de¬ 
tecting the presence of acids or alkalies. Blue and red litmus 
paper is available through standard stock issue. To test for 
acid content dampen the affected area with distilled water 
while touching it with a strip of blue litmus paper. If the 
blue color turns to red, acid is present. To test for an alkali 
dampen the affected area with distilled water while touching 
it with a strip of red litmus paper. If the red color turns 
blue, an alkali has been detected. Immediate steps must be 
taken to neutralize the caustic and damaging effects of these 
elements. 

Canopies badly stained with grease, oil, or other injurious 
substances should be returned to a major repair station for 
repair after steps have been taken to neutralize the damage. 


TENSILE STRENGTH 


Tensile strength is the greatest longitudinal stress a Sub¬ 
stance can bear without tearing. Throughout the entire life 
of a parachute this is the most important characteristic to be 
safeguarded. A 11 of the materials that are used in the con- 


79 


Digitized by 


Google 




Figur* 3—9.—^T«sting for tonsllo strongth. 


struction of a parachute have been tested and retested in the 
laboratory to ascertain that their tensile strengths are in 
accordance with the highest standards of the industry. The 
nylon cloth, webbings, tapes, and threads are all top quality. 

To determine the tensile strength of a strip of cloth or a 
length of webbing, it is subjected to a break test on a machine. 
The figure indicated on the measuring instrument is ex¬ 
pressed in pounds of breaking strength. For example, the 
tensile strength of a certain type of soft nylon webbing is 
6,000 pounds minimum. The minimum figure signifies that 
the 6,000-pound strength will not only be reached but will be 
exceeded by this material. All subsequent samples of this 
particular soft nylon weave webbing must test at the mini¬ 
mum figure or above in order to be accepted for parachute 
use. Figure 3-9 illustrates the testing instrument in action. 

Every new lot of material received by the parachute manu¬ 
facturer is tested not only for tensile strength but for other 
properties as well to make certain that the finished product 
will meet the rigid specifications of the acceptance tests. 

80 


Digitized by 


Google 




If for any reason you question the strength of a suspension 
line or any other part of the parachute, it shall be turned in 
to a major repair station for test. You cannot look at a 
piece of material and be absolutely certain it will meet the 
tensile strength specifications. It must be tested on a 
machine. 

TRANSFER 

Parachutes not requiring repair cannot be transferred 
from the unit to which they have been assigned without au¬ 
thority from your aviation supply officer. All transporta¬ 
tion involving shipment of parachutes to major repair sta¬ 
tions shall be by government conveyance. 

DISPOSITION OF REPAIRS 

The following list is offered as a guide to aid in the dis- 
positioning process. This list shows what defects constitute 
a major repair which may be carried out only by an author¬ 
ized repair station equipped for this work. Also, it lists 
minor repairs which may be carried out by the Parachute 
Rigger. Chapter 9 will deal with maily of the procedures 
involved in the accomplishment of minor repairs. 


Pilot Chute and Main Canopy 


Inspect for 

1. Security of pilot chute to 
main canopy. 

2. Bent or broken spring. 

3. Loose swaged fittings. 

4. Modifications in accordance 
with technical publications. 

5. Damaged suspension lines. 

6. Suspension lines secured 
out of rotation on the re¬ 
movable links. 


Dispoeition 

Minor repair; retie or replace 
webbing. 

Minor repair; straighten or re¬ 
place pilot chute. 

Minor repair; replace pilot chute. 

Generally involves a minor re¬ 
pair, but occasionally involves 
a major repair. 

Major repair; replacement of line 
or group of lines. 

Minor repair; slip lines off re- 

’ movable link and replace in 
proper sequence. 
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Pilot Chute and Main Canopy (Con.) 


Inspect for (Con.) 
7. Stains. 


8. Tears in the cloth. 


9. Security of tackings. (Pilot 
chute vane type.) 

10. Loose or severed stitching. 


11. Damaged vent ring. 


Disposition, (Con.) 

Minor or major repair, depending 
on the origin and size of area 
or areas stained. For minor re¬ 
pair, test for a caustic sub¬ 
stance in the affected area and 
in the adjoining areas. After 
a negative test, wash and dry, 
then retest. Advanced small 
caustic stained areas may be 
cut out, treated as a tear and 
patched. Areas indicating a 
caustic element but not suffer¬ 
ing any apparent damage may 
be neutralized, washed, and 
dried. Retest. A “canopy 
change'’ is classified as a minor 
repair so long as no sewing is 
involved in the operation. 
Large or numerous small caus¬ 
tic stained areas require a 
major repair classification. 

Minor repair with limitations.— 
Tears 8 inches or under not 
crossing radial seams, diagonal 
seams, skirt, or vent hems. 
Only two single or one double 
patch per section, and when it 
becomes necessary to exceed 
this, the repair is classified as 
major. 

Major repair.—^Tears or holes 
greater than 8 inches. Any 
size tear across seams or the 
vent and skirt hems. 

Minor repair; retack. 

Minor repair; brush lose stitch¬ 
ing back into cloth. Short 
lengths of damaged stitching 
may be resewed. 

Minor repair; replace. 
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Harness and Pack 


Inspect for 

1. Security of lift webs to links. 


2. Damaged webbing: badly 
chafed, separated, or cut. 

3. Modifications in accordance 
with technical publications. 

4. Security of all harness tack- 
ings; ripcord housing, grip 
pocket, lift webs to pack, 
pararaft kit container, seat 
cushion and back pads, etc. 

5. Loose or severed harness 
stitching. 


6. Stained and dirty harness. 


7. Improper location and oper¬ 
ation of hardware. Perma¬ 
nent twists in chest and back 
straps. 

8. Security of pack to harness. 


9. Damaged ripcord, housing, 
grip pocket, back pads, and 
seat cushions. 


Disposition 

Major repair; if lift web attach¬ 
ment sewing is involved. 

Minor repair; tighten removable 
connector link screws to proper 
torque. 

Minor repairs; harness replace¬ 
ment involving no sewing; 
salvage hardware. 

Generally involves a minor re¬ 
pair, but occasionally involves 
a major repair. 

Minor repair; retack where nec¬ 
essary. 


Major repair; if more than sev¬ 
eral stitches replace harness. 
(Replacing harness is a minor 
repair when lift web sewing is 
not involved.) 

Minor repair; test for caustics, if 
present, remove harness, neu¬ 
tralize, wash, dry, and retest. 

If any doubt of the tensile 
strength exists, return harness 
to major repair stations for 
test. 

Major repair; return harness to 
major repair station for over¬ 
haul. 

Minor repair; machine sew keep¬ 
ers, retack. All pack changes 
are classified as a minor repair. 

Minor repair. Replace and sal¬ 
vage damaged parts. 


Figure 3-10 illustrates a 28-foot canopy chart and inspec¬ 
tion report form used by activities servicing parachutes. 

Any time a parachute is forwarded to a major repair sta¬ 
tion for examination or repair the completed canopy chart 
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INSPECTION REPORT Date. 
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Figur* 3—10.—Canopy chart. 

(fig. 3-10), an inspection report form, and the Parachute 
History Card (NavAer-2771), must accompany the para¬ 
chute in its shipment. This information will expedite the 
return of parachutes to active service by permitting imme¬ 
diate attention to those parachutes most readily repairable. 

The parachute inspection form recommended by the Para¬ 
chute Manual^ NavAer 13-5-501, may be prepared locally for 
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use of activities servicing parachutes. Use of the inspection 
form and canopy chart discourages the prohibited practice 
of personnel making marks directly on the parachute when 
a defective area is noted. A copy of the inspection form 
is shown on pages 84 and 85. 


QUIZ 

1. What is the largest canopy tear that can be repaired within the 
squadron? 

a. 6 inch 

b. 8 inch 

c. 12 inch 

d. 1 panel 

2. On which gore does the nameplate appear? 

a. 1 

b. 14 

c. 27 

d. 28 

3. Which of the following repairs is considered a major repair? 

a. Replacement of a suspension line 

b. Replacement of the canopy 

c. Replacement of the vent ring 

d. Replacement of the container 

4. Which officer can authorize the transfer of parachutes from one 
unit to another? 

a. Operations Officer 

b. Material Officer 

c. Supply Officer 

d. Commanding Officer 

5. The bail-out cylinder is installed on the parachute in 

a. a special bag 

b. the seat pan 

c. the seat cushion 

d. the back cushion 

6. How can you detect the presence of acid on parachute fabrics? 

a. By sight 

b. By smelling the stained area 

c. By the use of litmus paper 

d. By drop testing the parachute 
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7. Which of the following repairs is considered a major repair? 

a. Changing the canopy 

b. Changing harness hardware 

c. Changing the container 

d. Changing the vent-ring 

8. In testing, the maximum ripcord pull allowed to release the para¬ 
chute is 

a. 18 pounds 

b. 22 pounds 

c. 25 pounds 

d. 30 pounds 

9. What is the main safety feature of the NC3-R lift web assembly? 

a. Capewell connector links 

b. Cross connector strap 

c. “W” sewed loops 

d. Butterfly tacking 

10. The two screws of the removable connector link are torqued to a 
maximum of 

a. 20 inch-pounds 

b. 22 inch-pounds 

c. 25 inch-pounds 

d. 30 inch-pounds 

11. How many rows of stitches pass through the entire length of the 
radial seam? 

a. 2 

b. 3 

c. 4 

d. 6 

12. In order to adequately Inspect a parachute the Rigger should be 
familiar with the 

a. related publications 

b. Squadron Regulations 

c. Station Regulations 

d. General Orders 

13. Which agent is most destructive to the parachute fabric? 

a. Acid 

b. Hydraulic fluid 

c. Perspiration 

d. Solvent 

14. Which factor is most important in the design of a service para¬ 
chute? 

a. Bulk 

b. Strength 

c. Stability 

d. Rate of descent 
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15. The pilot chute spring must completely compress under a maximum 
load of 

a. 22 pounds 

b. 30 pounds 

c. 40 pounds 

d. 45 pounds 

16. The pilot chute swaged fittings are tested by a straight pull of about 

a. 10 pounds 

b. 18 pounds 

c. 22 pounds 

d. 30 pounds 

17. How many major parts make up the complete parachute? 

a. 2 

b. 3 

c. 4 

d. 5 

18. Which is a minor component of the complete parachute? 

a. Vent collar 

b. Canopy 

c. Suspension line 

d. Harness 

19. Which publication lists the major repair stations for parachutes? 

a. NavAer 13-5-501 

b. NavAer 13^5-505 

c. NavAer 00-500 

d. NavAer DD 535 

20. A lighted inspection table is used to check 

*a. canopy stains 

b. stitches in canopy seams 

c. suspension line continuity 

d. vent collar security 

21. What is the service life of a Navy parachute? 

a. 4 years 

b. 5 years 

c. 7 years 

d. Has not been determined 

22. Parachutes unsuitable for service are 

a. scrapped and burned 

b. auctioned off locally 

c. converted to cargo chutes locally 

d. forwarded to NAF 
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23. Canned parachutes in supply storage are Inspected, dried, and re¬ 
packed every 

a. quarter 

b. 6 months 

c. 12 months 

d. 36 months 

24. Parachutes and parachute spare parts are listed in the ASO Cata¬ 
log under • 

a. Class 27 

b. Class 41 

c. Class 83 

d. Class 265 

25. Parachutes are table inspected at least once every 

a. 10 days 

b. 30 days 

c. 60 days 

d. 90 days 

26. Which check is not pulled at the 10-day inspection interval ? 

a. Continuity of suspension lines 

b. The safety thread on locking pins 

c. Security of tackings 

d. Harness for wear or stains 

27. The minimum strength of a canopy suspension line is 

a. 200 pounds 

b. 300 pounds 

c. 450 pounds 

d. 550 pounds 

28. When in doubt about the strength of a parachute part, you would 

a. drop test the parachute 

b. turn it in for test and overhaul 

c. inspect and place it in storage 

d. inspect and place it in service 
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CHAPTER 



PACKING AND RIGGING 

Packing is more than a matter of inserting a canopy into 
its pack. Parachute packing is a system. It is a combina¬ 
tion of inspecting, packing, and rigging. However, most of 
the inspection phases of the operation can be carried out.in¬ 
dependently. Thus, inspection was treated separately in the 
previous chapter. The perfect working of the parachute de¬ 
pends on the methods used in the packing and rigging 
processes. Packing is essentially the same for all parachutes, 
although the external rigging will differ considerably. If a 
thorough and reliable packing procedure is understood, a 
Rigger will be able to apply that knowledge to any type of 
parachute and will be able to pack a parachute in a short 
period of time. 

The beginner may take as long as 45 minutes to pack a 
parachute. A large part of that time will be spent on the 
stowage of suspension lines. After a few weeks practice, this 
time will shorten to an average of 20 minutes or less until 
peak performance is reached. Due to the uniform system 
taught to Navy Riggers, any two men can soon work in 
harmony and form a good packing team. Remember, speed 
is secondary to accuracy. Recognize your best packing speed 
and settle down to a good reliable pace that guarantees per¬ 
fection. 
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PACKING TOOLS 
Tool Kit 


Examination of the Parachute Rigger’s packing tool kit 
(fig. 4r-l) reveals a simple array of tools. The individual 
tools, while unimpressive in appearance, are quite specialized 
in application. The individual tools cannot be drawn from 
stock; they are issued only in the complete kit. 

In a previous chapter you read of the varied nature of the 
Parachute Rigger’s work. During earlier days when para¬ 
chute rigging was extracurricular. Riggers made their own 
tools, usually while in school as students learning to pack and 
rig parachutes. In the early 40’s the first manufactured tool 
kits were purchased by the Navy. These tool kits were issued 
by the Parachute Rigger School to its students upon gradu¬ 
ation. Later these kits were made available through various 
Navy supply points. The kit, as issued, is intended for pack¬ 
ing purposes only. 

Tools contained in the standard kit are shown in figures 
4-2 through 4-7. 
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Figura 4—6.—Suspension lino holder. 
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Figure 4—8.—Shot bag, cord and thread, pliers, scissors, and closing cords. 


The tools contained in the standard tool kit are sufficient 
for packing the standard chest, seat, and back type para¬ 
chutes. Additional items, consisting of shot bag (A), cord 
(B) and thread (C), pliers (D), scissors (E), and closing 
cords (F), are required for packing and rigging. (See fig. 
4-8.) 

The special tools required to assist in closing the pack of 
the chain closed fastener type parachute (Nli4^R and O) 
are shown in figure 4-9. Note the slider, which is the prin¬ 
cipal tool used in closing the pack. Other special tools 
that are helpful and which can be made locally are shown in 
figure 4^10. 
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SLIDER 


BRIDGE KE9ER 



Figur* 4—9.—Special tools roquirod for closing the chain closed fqstener pock, 
carried in a pecket attached to the pock. 



Scratched or burred tools constitute a threat to the fabric 
parts of the parachute. Maintain your packing tools in a 
perfectly clean and smooth condition. The long bar and fid 
are made of aluminum alloy, and consequently damage easily. 
Do not use these tools for any purpose other than that for 
which they are intended. The suspension line hook is manu¬ 
factured from a leng;th of steel wire fastened to a handle 
and bent 90° one inch from the end. Figure 4-11 illustrates 
a stronger and more efficient hook which you can make in the 
shop. 
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Rgur« 4—11.—Suspension lino hook, locally made. 


Hand Sewing Needles 


Sail needles are too large and bulky for use as a regular 
tailor’s needle, but are necessary when working with heavy 
material. Most tackings on the parachute are accomplished 
with a sail needle and sewing palm. Some prefer a pair of 
smooth jawed pliers to the palm for pushing the needle 
through tough material. The general rule to follow in 
selecting the proper needle size corresponding to the cord 
size is: The cord should pass freely through the eye of 
THE NEEDLE. Difficulty is encountered in passing a needle 
through a piece of cloth when the needle is threaded with a 
cord too heavy for the eye. (See fig. 4-12.) 

The eye of the needle is intended to offer just enough 
resistance to the thread or cord so that the needle will hold 
its place and not slide out of position. An improper selec¬ 
tion will interfere with speed and efficiency and will increase 
the possibility of damaging the material. Numbers 14 and 
16 are the most popular sail needles used in parachute 
work. 

There are three common types of needles used for general 
hand sewing : 

1. Sharps: standard length, small round eye. 

2. Betweens: short length, small round eye. 
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FIgur* 4—12.—Needl* foils to rnoko largo onough holt for tho cord. 


3. Crewel: standard length, narrow eye; large size for 
yarn work. 

The choice of a type of needle depends upon the kind of 
sewing to be done. Needles are issued by number. The 
ordinary hand sewing needle ranges in size from 1 to 12. 
The higher the number, the finer the needle. 

Good grade needles are issued in a specially treated black 
paper package. When needles are not in use, they should 
be replaced in this specially treated package as it prevents 
rusting. (See fig. 4-13.) 

The sail needle is the toughest hand sewing needle you can 
find. It will take a lot of rough use without breaking at the 
eye as many of the round needles do. The distinctive 
feature of the sail needle is its broad, three-edged shape in 
relation to its size. This sometimes prevents its use in hard, 
closely woven cloth. Loosely woven fabrics are most adapta- 
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SHARPS 


CREWELS 



Figure 4—13.—Needles used for general hand sewing. 


ble to sail needlework. There are a few carpet type needles 
adaptable to tacking threads and cords, but they lack the 
necessary strength in the eye. To make a tacking requires 
a lot of push and sometimes pull. No one’s finger is tough 
enough to do the job. That’s when a palm or a pair of 
smooth jawed pliers come in handy. When applying the 
force necessary to drive the needle through, be careful not 
to apply a side thrust as this may break the needle. Always 
apply a straight, steady push or pull, taking care not to mar 
or scratch the needle. The careful use of smooth jawed 
pliers is emphasized, as they will not scratch as easily as a 
pair of i^ough jawed gas pliers. Keep needles smooth and 
the points sharp by frequent use of a sharpening stone. 

SUSPENSION LINE ENTANGLEMENTS 

Entanglements are caused by the canopy or harness pass¬ 
ing in between the suspension lines. In chapter 2 we studied 
the method of attaching the suspension lines to the links and 
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Figur* 4—14.—Entanglement resulting from the canopy or harness passing 
directly between the dividing groups of lines. 

in turn how the links are attached to the lift webs of the 
harness (lift web assembly of a chest type parachute). 

A canopy or harness, with pack attached, may pass be¬ 
tween any number of the suspension lines and from any 
angle. The simplest entanglement occurs when the canopy 
of harness passes directly forward or backward between the 
two major dividing groups of lines. The dividing groups 
(suspension lines) on a 28-foot parachute (wearer in harness, 
canopy nameplate forward) are numbered from 1 to 14; all 
the lines of this group are connected to the links of the two 
right lift webs. Suspension lines numbered from 15 to 28 
are connected to the links of the two left lift webs. Figure 
4-14 illustrates this simplest type of entanglement. 

When the canopy and harness pass between the lines while 
the lines are twisted, or pass through from a sharp angle, a 
different type of entanglement results. This type of en¬ 
tanglement is not as orderly as the type first described. The 
second type can result from any number of entangling con¬ 
ditions; but regardless of how badly the suspension lines 
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Rgure 4—15.—Right and left group of suspension iines entangled. One suspen¬ 
sion line from the left group Is entangled in the right group, and one 
suspension line from the right group is entangled in the left group. 

become entangled, this second type of entanglement is easily 
recognized and just as easily removed. Figure 4-15 illus¬ 
trates the simplest combination of this type of entanglement. 


Removing Entanglements 

The first consideration in the methods employed to disen¬ 
tangle a fouled parachute is to do it without damage to 
the suspension lines and canopy. The right and left 
METHOD is the best method to use in removing fouls in a 
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parachute. This system of removal gets its name from the 
fact that entanglements are removed by passing the fouled 
lines around the pack either to the right or left as the fouls 
indicate. 

The chest type parachute harness is removed during the un¬ 
tangling process. Such is not the case with other service 
parachutes where it is necessary to closely secure the harness 
to the pack in order to keep the harness from fouling in the 
lines as they are passed around the pack. 

Before proceeding to remove entanglements always untie 
any knotted portions from the suspension lines. 



Figure 4—16.—Grasp fouled line where it crosses over the left group and prepare 
to return It to its own group. 
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The right method.— ^When a single suspension line from 
the two right groups of lines is entangled in the two left 
groups (looking toward the canopy), proceed to remove the 
foul as follows: 

Grasp the suspension line belonging on the right side at 
the point where it crosses over the left group and branches 
off to the canopy, as shown in figure 4-16; pass this line 
around and behind the pack and harness, depending on the 
type of parachute, from the left to the right. In fact, the 
fouled line could not be returned to its group in any other 
way. Passing the lines around the canopy is not 
recommended. 

In order to follow these recommendations for removing 
fouls, it would be advisable for the beginner to lay out a 
parachute and practice these procedures step by step. 

The left method. —^When a single suspension line from the 
left group is entangled in the right group, proceed to remove 
the foul as follows: 

Grasp the suspension line belonging on the left side at 
.the point where it crosses over the right group and branches 
off to the canopy, as shown in figure 4-17; pass this line 
around and behind the pack or harness, depending on the type 
of parachute, from the right to the left. The fouled line 
CANNOT be returned to its proper group in any other more 
logical way. 

Instead of removing one line from the right group which 
is entangled in the left, try removing two, three, etc., until 
any number of ‘‘rights and lefts” can be removed. It takes 
practice to sight and remove entanglements quickly. 

Set up any series of entanglements. You will soon learn to 
follow a few simple rules, namely: 

1. If the lines are knotted, the knots must be removed first. 

2. The “rights and lefts” must be removed before any of 
the simplest entanglements described earlier and illus¬ 
trated in figure 4-14 can be removed. 

3. Attack one group at a time. First a left and then a 
right. Work from the pack, grasping the fouled line 
or lines closest to the pack. Any number of lines can 
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Figure 4—17.—Grasp the fouled line where it crosses over the right group and 
branches off to the canopy. 


be passed at the same time provided they are all situated 
together. 

4. Check the suspension lines for clearance to the top gore 
of the canopy containing the nameplate. The name¬ 
plate must be readable from the outside of the gore, 
if the canopy is not inside out. 

5. Once the lines are cleared completely, Check the rotation 
of the lines around the canopy as described in chapter 3. 

Figure 4-18 illustrates the method of removing the en¬ 
tanglements caused by the canopy or harness after they have 
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Figure 4~18.—Removing the simplest entanglements last. When the foul comes 
oif between the groups (in), turn the pack DOWN. When the foul comes off 
outside the groups (out), turn the pack UP. 


passed directly between the dividing groups of lines, as il¬ 
lustrated in figure 4-14. 

Remove the simplest entanglements last by turning the 
harness and pack between the dividing right and left groups 
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Figure 4—19.—Checking for entanglements; lines clear. 


in the opposite direction from which they were made. There 
may be any number of fouls caused by the forward or back¬ 
ward somersaults of the harness or canopy. Four forw^ard 
fouls will require four backward turns to remove them, and 
vice versa. 

Figure 4-19 illustrates the two top inboard lines clear and 
running free from the links to the canopy. 
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DRY LOCKER PROCEDURE 


Before a parachute can be packed, a drying period is es¬ 
sential. Drying a parachute under controlled temperature 
and humidity is necessary for positive functioning and long 
serviceable life. A parachute must undergo a 24-hour dry¬ 
ing period during which time the fabric of the canopy is 
given a chance to air out. The sharp creases and folds set 
in the cloth while packed literally disappear as a result of 
the circulation of air and the weight of the hanging assem¬ 
bly. Nylon fabric is hygroscopic and therefore gives off 
and takes on moisture from the surrounding atmosphere. 

The following steps are recommended as good dry locker 
procedures: 

1. Maintain a schedule so as not to take up space for a 
needless length of time. Do not use the dry locker as 
a warehouse. 

2. If possible, arrange to have parachutes ready for pack¬ 
ing when they leave the dry locker. Perform any re¬ 
pairs required before hanging the parachute. 

3. Stencil parachutes as prescribed. Proper identification 
is important in their accounting. 

4. Avoid scattering; when possible, group parachutes in 
one or two sections of the dry locker. 

5. Keep the canopy and lines off the floor. Place the 
harness and pack on a smooth topped table. 

6. Avoid hanging more than one parachute to a line. A 
parachute should have a minimum of 2 square feet 
(plane) for drying space. 

7. Avoid unnecessary opening of doors in an air-condi¬ 
tioned dry locker. 

8. Do not hang wet parachutes in the same space with 
dry parachutes. 

Readying the* Parachute Prior to Suspension 

There are several ways to prepare a parachute for the 
airing and drying or rejuvenation period. The physical 
layout of the loft dictates part of your routine; this subject 
will be described in chapter 6. It is a good practice to in- 
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spect the parachute prior to hanging it. Packing can then 
proceed without interruption. When possible, inspect and 
repair the parachute one day, dry it, and pack it on the fol¬ 
lowing day. The Parachute Manual^ NavAer 13-5-501, sets 
forth acceptable drying periods for emergency conditions. 

In the event a table is not available for inspection and 
repair prior to airing the parachute, the following procedure 
is recommended and may be performed under the hoisting 
line: 

1. Release the pack opening bands and secure the free ends 
to prevent them drawing back out of reach. 

2. Pull the ripcord to release the canopy. Secure the grip 
to a harness snap temporarily for safekeeping. 

3. Attach the snaphook, or similar fixture, of the hoisting 
line to the peak of the canopy through the suspension 
lines. 

4. Raise the canopy to shoulder level, grasp the skirt, and 
proceed to shake out the folds. The vane type pilot 
chute will take care of itself. It cannot be held in a 
compressed state. 

5. In the event the dry locker is not high enough to ac¬ 
commodate the canopy and suspension lines at full 
length, it will be necessary to chain the suspension lines 
and secure the harness and pack off the floor. 

6. After the airing period, lower the parachute directly 
on to the pack, faking the lines and cloth gently while 
preventing contact with obstructions or the deck. 

7. Always carry an unpacked parachute carefully. Do 
not permit the cloth to become snagged on rough sur¬ 
faces. Always check the cleanliness and smoothness of 
any surface before setting a parachute down. 

The temperature and humidity ranges will be given in 
chapter 6 along with a complete study of the physical layout 
of the dry locker. 

KNOTS USED IN PARACHUTES 

Study figure 4-20. It illustrates chaining the suspension 
lines. Chaining shortens a line and prevents damage and 
entanglement of a line. 
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HANDS POSITION FOR MAKING CHAIN KNOTS 



Figure 4—20.—Steps In chaining lines. 


Figure 4-21 illustrates the method of tying the overhand 
knot, the square knot, the bowline knot, the surgeon’s knot, 
the fisherman’s knot, and the half hitch. These knots are 
in constant use. A tacking knot is a surgeon’s knot; how¬ 
ever the fisherman’s knot may be substituted in places where 
the tacking will be subjected to more frequent stress and 
handling. 

The clove hitch and half hitch are used at the removable 
connector links to secure the ends of the suspension lines. 
Since this involves a major repair, they are not illustrated. 

109 


Digitized by LjOOqIc 






Figure 4—21.-^nots. 


Half hitches are also used to secure the safety tie around the 
locking pin of a ripcord. 


FUNDAMENTAL STEPS IN PACKING 

Following is a list of the basic steps to be used in packing 
a parachute: 

1. Clean the table. 


110 


Digitized by LjOOqIc 


2. Lay out tools and equipment. 

3. Lay out parachute. 

4. Inspect and repair harness tackings if damaged. 

5. Hook up and continue inspection of the canopy and 
suspension lines under tension. 

6. Whip and fold canopy. 

7. Unhook the parachute. Sign the inside Parachute 
Record Card. 

8. Stow suspension lines. 

9. Place canopy on pack. 

10. Position pilot chute. 

11. Partially close pack. 

12. Completely close pack. 

13. Safety tie locking device. 

14. Hook up opening bands. 

15. Make test and adjustments. 

16. Sign the outside Parachute Record Card. 

The packing interval is once every 60 days or more often 
as conditions dictate. A visual and recorded external in¬ 
spection is required every 10 days. Seat type parachutes, 
rigged with the pararaft kit, may require more frequent re¬ 
packing than other types, due to the additional weight of the 
kit and the position in which this type parachute is worn. 


Packing and Rigging the Chest Type Parachute 

The chest type parachute (28-foot, ripstop, nylon canopy 
and quick fit harness without the raft attachment) will be 
discussed first because it is the simplest and easiest to pack 
and rig. All other Navy parachutes are packed approx¬ 
imately the same as the chest type parachute. Later, in dis¬ 
cussing the variations of packing and rigging, reference 
will be made to the “QFAC” where similar operations are 
encountered. 

One man can pack a standard service type parachute. 
However, the two-man packing team can effectively pack a 
parachute in an average time of 8 minutes. You will notice 
that the emphasis has been placed on pack since the time 
quoted does not include any of the rigging processes. 
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Figure 4—22.—^Tools and equipment in position, ready for packing. 


The following steps are recommended methods for pack¬ 
ing and rigging the chest type parachute: 

1. Clean the table so that abrasives or other foreign matter 
will not come in contact with the parachute. 

2. Lay out the packing and rigging tools. Packing tables 
are generally fitted with a tensioning device to hold the 
parachute during certain stages of packing. These should 
also be in position. (See fig. 4—22.) 

3. Lay out the parachute. The lift web assembly, in this 
case, is not tacked to the pack as this step is to be demon¬ 
strated. It is not always necessary, prior to packing, to 
break and remake the tackings that go together in the rigging 
of certain appendages. We are starting from the unrigged 
condition so that all the rigging problems can be adequately 
covered. After the parachute has been packed and rigged 
properly, it can remain in service indefinitely before it be¬ 
comes necessary to reattach an appendage or make another 
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rigure 4— 2 J.—Korachute laid out on the table. Packer it on the left, helper 

Is on the right. 

tacking. The care given the parachute always shows up in 
the inspection. 

If the suspension lines are chained, slip the securing hitch 
as the helper makes ready to pull the peak to the end of the 
table. As this is done, the suspension lines unchain, and 
by the time the peak of the canopy has reached the end of the 
table, the suspension lines will be completely free. Figure 
4-23 illustrates the proper atitude of the lift web assembly, 
preparatory to assembling it to the pack. The packer’s sta¬ 
lls 
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fB) 

Figure 4—24.—Position of lift wob assembly In relation to pack. 
(A) Outside view; (B) inside view. 
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tion is on the left side of the table, the helper’s station is on 
the right side. (This is viewing the table from the packing 
end.) 

Check the assembly for entanglement. Make sure that 
the canopy is turned right side out, that the lift web assembly 
is constructed properly and contains no twists, and that the 
suspension lines are free from fouls. A quick check of the 
two top inboard lines, as described under ‘‘Suspension Line 
Entanglements,” and “Eemoving Entanglements,” will com¬ 
plete the check. Hook up the lift webs to make a quick 
check of the suspension lines. The helper can hold the peak 
of the canopy and observe the position of the nameplate on 
the top gore while the packer lifts the two top inboard lines 
from the opposite end of the assembly. 

The tongues of the quick connector snaps of the lift web 
assembly should be up (fig. 4-23). Note the stencil marking 
TOP with arrows on either side; cross connector straps carry 
this information which is intended.to aid the wearer in con¬ 
necting the parachute to his harness. 

To attach the pack to the lift web assembly, position as 
shown in views (A) and (B) of figure 4-24. To make the 
BREAK TACKING refer to figure 4-25, where the tacking pat¬ 
tern is illustrated. 

The chest pack lift web assembly tacking must be very 
strongly made, as this attachment must hold the pack securely 
while the parachute is being worn and at the crucial time of 



Hgure 4—25.—ChMt typ« porachwt«, lift w«b and pock locking. 
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Figure 4—26.—Pinch the tips of the pack opening band hooks closed, to prevent 

loss. 


egress from the aircraft. Do not tolerate a sloppy tacking. 
The quick connector snaps are meant to be held in place 
rigidly, thus facilitating “hookup” to the harness. Since 
this is the strongest “break tacking” used in service para¬ 
chutes and must support the pack as well as break away, it 
is important that this tacking be drawn up tightly to pre¬ 
vent slippage, as shown in figure 4—25. After completing 
the lift web tackings, attach the pack opening bands to the 
pack. Use a pair of flat nose pliers to pinch the hook ends 
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closed after they have been passed through the wire anchor¬ 
ing eyes of the pack. This will prevent loss of the pack 
opening bands. When only one end is hooked up as in pack¬ 
ing, airing and drying, or at any other time, the parachute 
is inactive and unpacked. (See fig. 4-26.) 

4. The inspection process actually involves inspection in 
two conditions: (1) when the parachute is not under ten¬ 
sion; and (2) when the parachute is under tension. When 
the parachute is not under tension inspect the harness, lift 
webs, and all appendages, including sewing and tackings; 
also the pack and all appendages, including tackings. 

When the parachute is under tension inspect the canopy 
(all sections, sewings, seams, and hems); suspension lines and 
all security points; and the pilot chute connection. 

Inspection during the latter condition is carried out after 
the parachute has been hooked up. When time permits, re¬ 
member it is the best policy to hold a complete inspection 
making all minor repairs before hanging the parachute in 
the drying locker. In this way the packing process can be 
accomplished most expeditiously. 

When the inspection process must be carried out at the 
same time as packing, due to scheduling problems, lay the 
parachute out on the table but do not hook it up. 

Since there is no tension applied to the assembly, one will 
have all the freedom necessary to carefully inspect the pack, 
harness, and the other small appendages. The harness and 
pack parts of the parachute receive the most wear. The 
canopy, if properly cared for, will last longer than the other 
assemblies. After the preliminary inspection which is con¬ 
ducted at the harness end of the parachute, the entire as¬ 
sembly may be placed under tension and the canopy, suspen¬ 
sion lines, and pilot chute may be given a final check. If 
damage to the canopy is discovered, it will be necessary to 
unhook the parachute and repair it, if possible. 

5. Hook up the parachute. The packer passes the flat 
hooks of the spreader bar up through the connector links as 
the helper grasps the peak and walks to the opposite end of 
the table. When the hooks are in place and the spreader 
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Figure 4—27.—^Sfraighfening the skirt hem. 



bar is secure, the helper applies a certain amount of tension 
at the peak prior to straightening the skirt hem. This opera¬ 
tion is accomplished by manipulating the suspension lines 
at the peak wjiile the packer directs the operation from the 
skirt of the canopy (fig. 4-27). 

A perfect alignment of the skirt and vent hems is not al¬ 
ways possible. One gore may be slightly longer than the 
other; the one-half inch of slack given the canopy at the skirt 
and over each suspension line may vary. Straighten the 
skirt, and if necessary, let the vent hem take the slightly ir¬ 
regular setting. Every effort should be made to straighten 
the skirt properly, and if an irregular alignment of the 
folded hem edges is too pronounced, turn the parachute in 
for major repairs. 

Adjust the tension on the parachute to the point where 
the skirt hem can be raised to shoulder level without strain- 



Figura 4—28.—Chest type porachute under tension and ready for pocking. 
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Figurt 4-29.—-Ppcktr and h«lp«r in position to whip and foid tho canopy. 
Noto oction of eoch mon's iowor hand which draws tho next sosponsion iino 
owoy from those gathered in the center of the tabie by the applied tension. 


ing. Experience is the best teacher, as the desired tension 
will vary with the parachute and the individual. Figure 
4-28 illustrates the chest type parachute under tension and 
ready for packing. All of the inspection steps should now 
be completed. Notice the seat cushion temporarily placed 
between the pack and table. This padding provides a good 
packing base which prevents the hardware tackings from 
loosening and the surface of the table from being scratched. 

6. Whip and fold the canopy. This operation reduces the 
unwieldy area of the cloth to a series of neat, consecutive 
folds. The packer and helper station themselves at opposite 
sides of the table and in line with the skirt hem. The packer 
will have two shot bags and a suspension line holder to aid 
him in neatly holding the folds of the canopy together after 
completion of this operation. The holder and bags can be 
placed near the edge of the table where they will be out of 
the way. ' 
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FIgurt 4—31.<—$t«p I in completing the lost two folds. 


In beginning the operation, grasp the two top inboard 
lines (on each side of the top gore), glancing back at the 
links to make certain that the lines are running free and 
clear. The complete continuity of the lines should have been 
checked during the inspection process so it will not be neces¬ 
sary to do this again. Eaise the lines to a level where the 
inside of the canopy can be clearly observed to the peak. 

(See fig. 4-29.) 

Figure 4-30, views (A) and (B), illustrates the folding of 
each gore or section, except the top and bottom gores. 

In making the last two folds in the top and bottom gores, 
swing the folded gores out beyond the table (fig. 4r-31). 

The packer, while still holding the suspension lines in his 
right hand, reaches over the suspension lines with his left 
hand to the top center area of gore number 28 and prepares f 
to draw a fold back over to his side of the table. The helper 
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Figur* 4—32.^St«p II In computing Hio lost two folds. (A) Goros bolng 
grospod In tho contor prior to moving linos to contor of table and odges of 
folds to outor odgos of tablo; (B) linos brought to the conter and skirt horn 
folds brought out In tho opposlto direction. 
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does the same with the bottom gore, but must reach under his 
group of lines preparatory to drawing the bottom fold back 
to his side of the table. On signal they both draw the folds 
in opposite directions while at the same time bringing the 
suspension lines to the center of the table. (See fig. 4-32, 
views (A) and (B).) 

Since the last fold on the helper’s side has to be made from 
the bottom, it is quite likely that the fold will need special 
attention to straighten it throughout its entire length to the 
peak. The suspension lines of each group may now be in¬ 
serted in the respective slots of the suspension line holder. 
The packer now places a second shot bag across the skirt hems 
on his side while the helper casts all but one of his folds over 
on top of the packer’s side. Note the shot bag placed across 
the suspension lines for the purpose of retaining the lines 
in the suspension line holder. 

Action is now begun to straighten the bottom fold and 
bring it out to the proper taper throughout its run to the 
peak. The packer may follow the helper or remain at his 
station throughout this operation, holding the suspension 
lines to the center of the table while permitting the tucked- 
under portion of the bottom fold to be brought out into 
position. (See fig. 4-33.) 

After the bottom fold has been straightened, the packer 
makes ready to cast his folds to the helper’s side after the 
shot bag has been shifted to the other group. All of the 
packer’s folds may now be cast over on top of the helper’s 
folds while he quickly brushes out the wrinkles throughout 
the length of the section. Do not use too much pressure in 
the brushing action or the fold on the other side will be 
brought through and require a complete recasting. (See 
fig. 4-34.) 

The packer’s folds are returned to their side of the sus¬ 
pension lines and the brushing action is again applied to both 
sides of the canopy folds. The shot bag lying on the helper’s 
folds is removed and placed at the edge of the table. Figure 
4-35 shows the canopy after all of the folds have been 
completed. 
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Figur* 4—35.—All whipped folds complotod. 


There are a number of other reliable methods that may be 
applied in making the last two folds. Experience enriches 
the fundamentals of any technique. Some Riggers believe 
that the only real way to pack a parachute is to do it by 
themselves. The novice at parachute rigging has to learn 
and practice all of the basic steps and principles of packing 
a parachute before he can safely be on his own. Develop 
accuracy first and speed second. 

To straighten the skirt hem, grasp the folds of the skirt 
at the corners and fold back, as shown in view (A) of 
figure 4-36. 

Align and count each fold until they are all neatly in 
place. Each group on either side of the suspension lines 
should have fourteen folds. (See fig. 4-36, view (B).) 
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FIgur* 4—36.—(A) Skirt folded bock proporotory to ttrolghtoning. 
(i) Stroightonlng skirt. 
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Figiira 4—37.—Canopy foldod in thirdf and hold in placo by shot bags. 


The canopy is now ready to be folded in thirds. Remove 
the shot bag that is lying across the suspension lines. Take 
care not to disarrange the skirt as the folds are brought into 
position (fig. 4-37). Note the position of the shot bags. 
If the bag nearest the skirt is placed too close, it will pull 
the skirt back out of line. 

Notice that the canopy cannot be folded in thirds through¬ 
out its entire length, but ‘‘breaks open” about one-half of 
the way to the peak. 

7. The helper now unhooks the peak of the parachute. 
This is done carefully. A sudden release of the tension 
would disturb the canopy. The packer unhooks and re¬ 
moves the spreader bar, if removable, and prepares to stow 
the suspension lines. Due to its awkwardness the vane type 
pilot chute will not stay on the table as the canopy is pulled 
down to the pack. Before taking his station the helper 
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TIED-OFF ENDS OF 
SUSPENSION LINES 
SHOULD LIE FLAT 


Figur* 4—38.—Common orrort In stowing tutponslon linos. 

places the pilot chute on top of the canopy. Sign the inside 
Parachute Record Card and insert it in the pocket. 

8. Stowing the suspension lines is the most difficult opera¬ 
tion of the lot. There are so many things to watch for— 
dropped lines, twists, uneven stowage, .tearing the pack, tear¬ 
ing or turning under the hesitator loops, and improper gag¬ 
ing of length. Figure 4-38 illustrates the pitfalls to guard 
against. 

The packer stows the lines while his helper prevents the 
pack from shifting. Taking the suspension line hook in 
the right hand, grasp all of the lines with the left hand, as 
shown in figure 4-39. 

Bring the lines in a bight up to the first hesitator loop. 
Using the suspension line hook, henceforth referred to as 
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DROPPED LINES 


TOO MUCH LINE 
PICKED UP 


Figure 4—38.—Common errors in stowing suspension lines. (Con.) 


the hook, draw the lines .through the first hesitator loop and 
about an inch beyond the edge of the loop. (See fig. 4r-40.) 

The beginner should practice the procedures illustrated in 
figures 4-37 and 4-40 until he can gage the correct amount 
of lines to stow in the first hesitator loop and bottom of the 
pack. This operation is important. If too much line is 
stowed in the first bight, you will not be able to use all of the 
hesitator loops, and the length of line left between the skirt of 
the canopy and the last bight in the hesitator will probably 
be the wrong length. If an insufficient length of line is taken 
up in the first bight, the lift webs and links may be pulled 
in toward the center of the pack, and the result will be too 
much line left between the last bight and the skirt of the 
canopy. Figure 4-41 illustrates the lines correctly arranged 
in the bottom of the pack. Notice how the suspension lines 
leading to the canopy are running free and alongside the 
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n 9 «f« 4-^9.—Stowing tutpontlon linos; goging longHi (22 to 23 inchosl. 


lift webs. There is no twist here. Take care not to tuck the 
suspension lines under the lift webs. 

The helper should aid you in keeping the pack in the 
center of the table. He should help keep the pack stable 
and hold back on the suspension lines as the new bight is 
being taken. Keep an eye on the canopy to make certain 
that it is being drawn along in a straight line. The chest 
type parachute offers no stability problem on the table since 
there is no harness or pararaft container to tuck under the 
pack in an attempt to make an even working surface. Cau¬ 
tion the helper, in holding the suspension lines, not to draw 
the bight beyond the position where you placed them. It 
takes practice on the part of the helper to hold, between his 
fingers, a bight of suspension lines perfectly in place and not 
lose one or exert a backward pressure in excess of the packer’s 
hook tension. An experienced Rigger can quickly place a 
perfect group of suspension lines in a pack if he has a good 
helper. 
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Figur* 4—40.-—Stowing sutponsion linos; drawing first bight. 

Figure 4-42 illustrates the seventh bight of lines being 
drawn through the hesitator loop. Notice that there are no 
twists in the suspension lines and that they present a taut, 
straight appearance. The novice trying a hand at this op¬ 
eration has a tendency to twist the lines between the bights. 
This is brought about by not keeping the palm of the hand 
parallel to the table top when grasping and maneuvering the 
lines into the hesitator loops. Practice is the best way to 
bring about perfection. 

Once the hook is engaged in drawing the lines through a 
hesitator loop, do not permit the tip to lose contact with 
the bottom of the pack. Experience will teach you the right 
amount of pressure to apply in drawing the lines through the 
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Flgur« 4-41.^Arrang«m«nf of susponslon linos. 


hesitator loops. No other single step in packing the para¬ 
chute consumes the time that this does. After the last bight 
has been placed, check for dropped lines. Check the length 
of lines between the last bight and the skirt. There should 
be enough line left to permit the skirt to be brought up to the 
far edge of the pack, 12 to 18 inches is ideal. Too much length 
left over invites a “line over” condition when the parachute 
is jumped. 

To correct a dropped line condition pull the suspension 
lines out of the loops until you find all of the places where 
they have been dropped. This often results in starting over. 

Straighten the hesitator loops with the hook or a temporary 
locking pin as illustrated in figure 4-43. Remove the tucks 
or wrinkles created by the action of drawing the tight fit¬ 
ting lines through the hesitator loops. If you don’t iron out 
the wrinkles, they will take a permanent set, and the next 
time you attempt to draw the lines through a wrinkled hesi¬ 
tator loop it may tear out along the stitching. 
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FIgur* 4-42.—Stowing tho sovonth bight. 


9. The pack is now ready to receive the canopy. With¬ 
draw the sides and ends of the pack that have been tucked out 
of the way. Turn the pack 90° clockwise so that the sus¬ 
pension lines are in position as illustrated in figure 1 - 11 . 
The lift web protector flaps are also placed in position over 
the lift webs. 

The suspension lines are arranged to come from the middle 
of the pack, and the helper holds the long bar over these lines 
in preparation for the canopy as illustrated in figure 4-45. 
The first shot bag is removed, also the suspension line holder. 

Grasp the skirt, lift, and bring it in a straight line toward 
the ripcord end of the pack. Stop when directly over the 
edge of the pack. Be careful not to disarrange the folds or 
the suspension lines in stowing the canopy. Caution the 
helper not to hold down or draw back on the long bar during 
this operation but to follow the motion of the lines. Holding 
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FIgur* 4—43.—Stroight«ning th« h«sitator loops. 


down or drawing back will cause the skirt to tuck under and 
may pull the last bight of suspension lines out of the hesi- 
tator loop. Drawing back on the long bar may also cause 
the lines to stick out beyond the edge of the pack. Through¬ 
out the entire packing procedure, neatness cannot be over¬ 
emphasized. Do not permit the last free length of suspen¬ 
sion lines between the skirt and the last hesitator loop to 
become entangled in the lines already stowed or to project 
from the edge of the pack. Figure 4-46 illustrates the posi¬ 
tion of the skirt in relation to the edge of the pack. 

When the helper is certain that the skirt is in position at 
the edge of the pack and the suspension lines have not been 
disturbed, he withdraws the long bar and places it on top of 
the folded canopy in preparation for the next fold. The 
packer checks the long bar position for alignment. The bar 
is held to produce a clean fold over the edge of the frame. 
If the bar is held out too far from the edge, the fold will be 
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Figure 4—45.—Long bar in piaco; canopy ready to be iifted onto pack. 
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Figura 4-46.—First stctlon of tho canopy placod on Hio pock. 

too long. The position of the long bar is important to the 
neatness of the completed pack. The helper uses his left 
hand to steady the skirt end at the same time that the first 
fold is made. (See fig. 4-47.) 

Hold the skirt lightly in place (fig. 4-47), taking care not 
to disarrange the alignment of the skirt hem folds. The 
SKIRT HEM IS BULKY. The first fold is brought up to a posi¬ 
tion just behind the skirt as illustrated in figure 4-48. 

The receded fold, immediately behind the skirt edge, pro¬ 
vides a reasonably flat surface for the others. As the canopy 
is folded onto the pack, time is taken to draw the material 
slightly beyond all edges of the pack for a distance of ap¬ 
proximately two inches. This will assure a tight pack when 
the sides and ends are closed. The packer should give par¬ 
ticular attention to the corners. If the corners are not prop¬ 
erly filled out with the canopy, they will be soft and will not 
hold the corner flaps in place. A loose corner of the pack 
will permit the fabric of the canopy to protrude and become 
damaged or soiled. 

Make certain that the shot bags are removed from the 
canopy before attempting to make the fold. Always take 
stock of the tools and equipment as you progress. 
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Figur* 4—47.-—Moking first fold. 

Bring up the next fold and position it. (See fig. 4-49.) 

Another fold is made, and then the packer lifts the pilot 
chute off the peak and the last fold is cast, turning the peak 
under. (See fig. 4-60.) 

10. Turn the pack 90® to the left and prepare to place and 
compress the vane type pilot chute directly on top of last 
fold. 

Fake or coil the connector webbing on top of the canopy 
as the helper prevents the canopy from slipping. Position 
the pilot chute directly in the center of the pack and com¬ 
press it while guiding the spring in as straight a pattern as 
possible. Do not tuck the material of the pilot chute canopy 
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Figur* 4-48.—-First forward fold placod immodiatoly bohlnd skirt. 



Figuro 4—49.—Noxt fold in placo dlroctly ovor skirt horn. 

under or around the springs as it is compressed. (See 
fig. 4-61. ) 

11. The packing team holds the pilot chute compressed 
with their forearms and together grasp the pilot chute pro¬ 
tector fiap attached to the locking cone side of the pack. (See 
fig. 4-52.) 

As the side is drawn up, prevent the fabric of the canopy 
from bunching toward the center. Keep it smoothed down 
by working your free hand between the side fiap and canopy. 
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Once the side has been drawn into position, shift around and 
prepare to pull up the other side while holding the first in 
place. (See fig. 4-53.) 
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Figura 4—54.—Sid« flops drown up ond hold in position by tomporory 
locking pins. 


Still grasping the pilot chute protector flap attached to the 
grommet side of the pack, draw the side up to position while 
keeping the canopy smoothed in place. The grip is shifted, 
pressure is brought to bear on the assembly, the locking cones 
are brought into position, the grommets are passed over the 
cones, and the temporary pins are inserted in the cones. 
(Note the way the pins are inserted.) The major part of the 
closing operation is completed. (See fig. 4-54.) 

Straighten the folds and corners of the canopy. Work the 
excess fabric back into the center portion of the canopy. Re¬ 
member the corners, paying particular attention to them. 

12. Do not pound on the pack. The end flaps can be 
worked into position without too much effort. If the end 
tab will not reach, straighten and shift the canopy, but not 
excessively. Do not let the helper push the canopy out the 
end of the pack when he brings up the end flap. 

Many of the operations call for joint action by both mem¬ 
bers of the packing team. In order to accomplish these steps 
smoothly, practice is required. 

The packer inserts his fingers in the end flap pockets 
while his helper makes some last minute adjustments to the 
folds and straightens the lift web protector flap. Grasping 
the end flap in one hand, the helper pulls it up and over in 
the direction of the corresponding locking cone while the 
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Figur* 4—55.—Closing Hio first ond fiop. 

packer shifts his hands to the outside and exerts pressure to 
compress the assembly. (See fig. 4-55.) 

When the end tab has been brought into position above 
the locking cone, the assembly must be held closed while the 
temporary pin holding the side flaps together is removed. 
The end tab can now be placed down over the cone passing 
below the ripcord pin hole, and the temporary pin reinserted 
to hold the side flaps and one end flap together for further 
packing operations. After gaining experience in closing 
this end, you may prefer inserting the ripcord and using 
the ripcord pin, thus eliminating the necessity for two with¬ 
drawals of the temporary pin. (See fig. 4-56.) 

If the vane type pilot chute has shifted and is not cen¬ 
trally located, you may experience trouble in getting the lock¬ 
ing cone passed through the hole in the end tab. This is due 
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Figur* 4—56.—Closing tho first ond flop ond socurlng tho ossombly with tho 

ripcord pin. 


to the locking cone tilting down and back on the protruding 
section of the pilot chute spring. The vane type pilot chute 
should be held in a central position after it has been placed 
on the canopy and through all subsequent steps until the 
pack is secured with the ripcord pins. If this uneven con¬ 
dition still exists after the pilot chute has been checked and 
found to be centralized, there is an indication that the spring 
is bent or compressed out of line. The remedy for this, of 
course, is to renew the pilot chute or improve the manner in 
which you compress the spring. 

When exerting pressure on the pack during these closing 
steps, remember: Do noi' disarrange the steps taken earlier 
IN THE PACKING PROCESS. Exert every effort to improve your 
technique so that every step from the first to the last can be 
done smoothly. As a Parachute Rigger, it is your responsi¬ 
bility to make every pack perfect. 

The helper inserts his fingers in the end flap pockets while 
the packer makes last minute adjustments to the end folds 
of the canopy and straightens the lift web protector flap. 
As the helper applies pressure to compress the pack, the end 


144 


Digitized by LjOOqIc 


FIgura 4—57.—^Sid«t ond •ndt cloMd and roody for ttraightoning. 


flap is brought into place. The temporary pin is pulled out 
of the appropriate locking cone and reinserted after the 
end tab has passed over the cone and everything else is held 
securely together. The second pin of the ripcord could 
have been inserted instead of the temporary pin providing, 
of course, that the ripcord had been used in the beginning. 
Figure 4^57 illustrates the completion of the closing opera¬ 
tion. Temporary pins hold the pack closed prior to straight¬ 
ening. 

The long bar is again brought into play. Figure 4~58 
illustrates its use in straightening the ends of the pack. 

A long bar will not work the side flap ends toward the 
center of the pack. A fid is used to complete the straighten¬ 
ing of the pack. Figure 4~59 illustrates the uses of the fid. 

If not previously inserted, the ripcord may at this time be 
inserted. (See fig. 4-60.) 

There are many experienced Parachute Riggers who pre¬ 
fer to engage the ripcord at this time because of the ease in 
which it passes through the locking cones of a smoothed 
pack. There is a danger of missing the cones and having 
to go through the straightening process again, but the ex¬ 
perience gained with this method holds such a possibility 
to a minimum. 
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Figura 4-60.—Temporary pins r«inov«d ond ripcord insortod- 


PiN TifD iN CONf WiTH SiZf A THMfAD 



Figuro 4-61.—Mothod of sofofy lying Iho ripcord iocking pins. 


13. Safety tie the ripcord pins with nylon thread size 
‘‘A.” Figure 4-61 illustrates the method of safety tying 
the ripcord locking pins. The important thing to remem¬ 
ber in a safety tie is that it prevents the ripcord locking 
pins from working out of the cones^ A stronger thread or 
cord would exceed the recommended tensile strength and is 
therefore dangerous to use. 

Generally speaking, a thread having a tensile strength be¬ 
tween three and five pounds may be used for a safety tie. 


147 


Digitized by LjOOqIc 









Figure 4-62.—Correct “hookup** poltom for pock oponing bonds. 


The compressed bulk of the canopy exerts enough pressure 
on the sides and ends of the pack to hold the pins in place. 
The addition of a safety tie tends to prevent, to a certain ex¬ 
tent, a premature opening. 

14. Hook up the opening bands. Make certain that the 
opening bands are free from twists and are properly fastened 
to the securing eyes of the pack. You won’t have any diffi¬ 
culty in arranging the opening bands of this parachute since 
everything is right out in the open. There are no seat cush¬ 
ions or harness slings with which to cope. Figure 4-^2 il¬ 
lustrates the correct passages for the opening bands. 

The chest type parachute assembly is rigged so the con¬ 
tainer will break away with the lift web tackings. The bands 
pass UNDER the cross connector strap. Follow figure 4-62 
carefully. 

15. Make tests and adjustments. 

16. Sign the Parachute Becord Card. Do not print your 
name. The man inspecting and packing the parachute is 
responsible for signing the Parachute Kecord Card. His 
signature is a sign of approval and a guarantee that the para¬ 
chute will WORK. A corresponding entry on the Parachute 
History Card is also made. (See fig. 4-63.) 
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Figura 4—63.—Typical Forachuta Mocord Cord •ntriat. 


Fold the card and insert in the pocket provided on the 
pack. Check the pocket on the cross connector strap for an 
Emergency Signal Code. This form illustrates certain sig¬ 
nals to be observed in aiding the individual’s rescue. 

Quick fit harness adjustment. —The quick fit chest type 
parachute harness is designed to be adjusted by the individual 
wearing the parachute before the aircraft becomes airborne. 
Everyone concerned should know how to wear, adjust, and in 
this case, hook up his chest type parachute. It is the pilot’s 
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responsibility to make certain that all hands flying in his 
aircraft are checked out in this respect. Since this para¬ 
chute is designed to be adjusted on the spot by the individual, 
no tackings need be made by the Parachute Rigger. How¬ 
ever, if certain individuals desire the chest strap hardware 
to be tacked in place on the respective chest strap, it is per¬ 
missible to make the two tackings as follows: 

1. Measure down 6 to 8 inches from the shoulder adapters. 

2. Position hardware. 

3. Tack in place, using 6-cord nylon thread. (See fig. 

4-64.) 



Check out everyone in your squadron properly and the 
chances are that they will not want a tacked fitting. Once 
the individual has learned how to wear and adjust his har- 
^ ness, he may want to loosen this adjustment under certain 
^^^onditions, perhaps move the chest hardware slightly up or 
down for comfort. Tacking the chest strap prevents any 
farther movement of the hardware. Loosening the harness 
should be discouraged, as many people will forget to tighten 
it in an emergency. 
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Figure 4—65.—Harness donned and hardware fastened. 


Don the harness by slipping the arms between the chest 
and back straps. (See fig. 4-65.) 

Pull both left and right leg strap ends downward diago¬ 
nally to a snug fit. (See fig. 4^66.) 
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Figura 4-66.—Ug straps CMi|ust«d to a snug 6t. 


Pull upwards diagonally on both left and right chest strap 
ends until a snug fit is obtained. This operation removes all 
slack in the chest and back straps. The shoulder adapter 
should be located in the hollow j ust below the collar bone. If 
not so located, readjust until shoulder adapters are approxi¬ 
mately located as shown in figure 4-67. 
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The loose webbing ends may be tucked under their re¬ 
spective straps. 

Figure 4~68 illustrates the manner in which the quick con¬ 
nector snaps of the parachute pack are engaged with the 
quick connector D-rings of the harness. 

The chest typj parachute pack and quick fit harness as¬ 
sembly when fully donned and adjusted appears as shown in 
figure 4-69. 

The quick adjustable hardware used on the chest and leg 
straps operates on the friction lock principle. When a pull 
away from the hardware is exerted, the sliding bar, around 
which the harness webbing is looped, moves in the direction 
of pull, thus locking the webbing between the sliding bar 
and the stationary piece of the hardware. 

To loosen the harness, grasp the quick loosening tabs 


FIgura 4-68.—Hooking up tho pock. 
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(A) (B) 

ngwro 4-69.—Sid* view (A) and front view (B) of pock and hamett. 
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or V-rings and tilt the friction snaps at right angles to the 
webbing and pull. Harnesses equipped with ejector type 
hardware may be loosened as shown in figure 4-70. Caution: 
“Dumping” the snaps will completely disengage the security 
of the harness. 

Rigoino the pararaft kit.— ^The chest type parachute may 
be rigged with the pararaft kit at the discretion of the unit 
commander. 

The rigging procedures follow: 

1. Using a “box X” stitching pattern sew three 3%-inch 
lengths of %-inch nylon tape to the parachute pack and para¬ 
raft kit container at the points indicated in figure 4-71. Fold 
each piece of tape before sewing to form a ^-inch loop 
through which is passed a 10-inch length tie, which is cut 
from Type III suspension line. 

When making tackings or sewings around the canopy and 
suspension lines remove the canopy and suspension lines from 
the pack prior to any sewing or tacking operation. If you 



Figur* 4—72.—Fif th« parargft kit container to tho poraraft kit. 
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do not follow this rule, there is the danger of inadvertently 
sewing the canopy and lines to the pack. 

2. Insert the pararaft kit into its container and engage the 
releasing mechanism. Make adjustments with the aid of the 
two adapters, making certain that the pararaft fits snugly in 
its container but not so tight as to make the removal of the 
pararaft kit difficult in an emergency. Tack each adjust¬ 
ment with one turn of 6-cord nylon thread, single, imme¬ 
diately behind each adapter. (See fig. 4-72.) 

3. Before packing the parachute, tack the lift web assem¬ 
bly—one turn each through edges of lift webs and around 







Figur* 4—74.—Corrctponding securing points between chest type pock and 
pararaft kit container. 


the pack frame. Use size ‘‘E” nylon thread. Tie off with 
a surgeon’s knot. Note that the lift web assembly has been 
drawn out of the pack to its limit where the chafing webbing 
has been doubled back on the risers. (See fig. 4-73.) 

4. Pack the parachute, following the appropriate steps es¬ 
tablished for packing the chest type parachute without raft 
attachment. 

5. Match up the packed parachute and pararaft kit assem¬ 
bly. (See fig. 4-74.) 

6. Secure the corresponding loops of the parachute and 
pararaft kit assemblies (fig. 4-75), using the 10-inch nylon 
tie cords tightly square-knotted. Since the knotted nylon 
cords may slip and loosen, tack several passes of 3- or 6-cord 
nylon thread through the knots for security. 

7. Secure the quick connector snaps to the pararaft kit 
container. (See fig. 4-76.) 

The quick connector snaps are not as rigidly secured to 
the pararaft kit container as they were to the pack. How¬ 
ever, they are tied as tightly as possible. A considerable 
amount of slack still exists in the pararaft kit container, as 
this assembly does not contain a frame for rigidity purposes 
as does the parachute pack. Extra care must be taken to 
properly engage the chest type parachute with the corre¬ 
sponding harness hardware when it is rigged with a pararaft 
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Figur* 4—75.—^Ti« th« poraroft kit container to the porachuto pock. 



Figure 4—76.—Quick connector snaps secured to the poraroft kit container. 
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Figur* 4—77.—^hesf fyp« parci€livt« rigged with a poraraft kif. 


kit. This knowledge must be imparted to those who may 
use one of these rigs. The complete assembly, properly 
worn, is shown in figure 4-77. 
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Seat Type Parachute 


Packing and rigging without the pararaft. —The seat 
type parachute is packed in about the same manner as the 
chest type, except the pack must be flatter. Certain minor 
variations in the packing often result in packs of varying 
thicknesses and contour which affect seat stability and pack 
height. Seat stability and pack height greatly affect com¬ 
fort and the physical relation of the pilot to the aircraft. 
It has become increasingly important to effect uniformity 
and space economy in packing to provide parachutes of mini¬ 
mum thickness and relatively rectangular contour. The flat 
packing method insures a uniform pack thickness. 

In our study of packing and rigging the seat type para¬ 
chute, the packing steps involving identical procedures with 
the chest type parachute will not be repeated. 

The rigging and flat packing steps are: 

1. Brush off the table. 

2. Lay out tools and equipment. In this case the tacking 
thread used to tack the lift webs in the pack will be lighter 
than the tacking cord used on the chest type parachute. 
Double nylon thread size “E,” tensile strength 8.50 pounds, 
is to be used. The use of aiiything heavier is contrary to 
instructions. 

3. Lay out the seat type parachute, pulling the peak, and 
unchaining the suspension lines. 

The pack, harness, ripcord housing, ripcord, ripcord 
pocket, seat cushion, and back pad are shown in figure 4-78, 
with all parts in their relative positions. 

In step 3 the parachute was disassembled. The following 
procedure for assembling and rigging the parachute, in¬ 
cluding the inspection, is recommended. Figure 4-79 is a 
rigging diagram for the seat type parachute, model NS3-R. 

4. Clear the table, except for the canopy. Hook up the 
canopy, manufacturer’s nameplate up, and check the suspen¬ 
sion lines for entanglement. Remove fouls at the links. In¬ 
spect the canopy. 

After you have finished inspecting the canopy and the 
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Figure 4—78.—Seat type parachute completely disassembled. 


1 STITCN THIOUON HAINESS 
AND AlOUNO WISE IN PACK- 
WITH E NYLON DOUSIED 
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SIDE Of PACK ON ASSX 


STITCN CUSHION TO PACK . 
WITH NO. 6 COKD 


I DIMENSION OP HOUSING 
\l WHEN INSTALLED 73' - 73 Va " 


-2 TUINS SINGLE 6 COKD NYLON 


KAKAKAPT RETAINING STRAKS^- 

NOTE TACKING INSTRUaiONS — PIGURE 4>t3 

Figure 4-79.—Rigging diagram for the NS3-R parachute. 
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Figure 4—tO.—Harnett and canopy laid out in proper petition for attombiy. 


rotation of the suspension lines, release the tension on the 
parachute. Do not unhook the links. Check the harness for 
twists. Inspect the assembly carefully; now is the time 
to discover discrepancies. 

Attach the back pad and lay out the harness in the proper 
position to receive the canopy. (See fig. 4-80.) 

Using the torque-T screwdriver, or any torque instrument 
adaptable to the connector link screws, loosen each screw 
until all eight screws can be removed by the fingers. It is 
very important to hold the link and screwdriver squarely to¬ 
gether during this operation to prevent damage to the grooves 
in the screwheads. The selection of the proper size screw¬ 
driver blade for the groove in the screwhead is vital for this 
operation. 

Some Riggers prefer to use a link separator throughout the 
entire operation of loosening and tightening the connector 
link screws. The link separator and its principle of opera¬ 
tion is illustrated in figure 4-81. 

Great care must be exercised in transferring each link from 
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Figuro 4-«1.—^Th« link t«porator and IH um. (A) Romoving tcrawt; 
CB) Mporating th« link halves. 
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the retaining hooks of the table to the harness. There are 
numerous ways of doing this. The attachment steps are 
illustrated in figure 4-82, using the latest type removable 
links. 

After each link screw has been tightened to a torque of 25 
pounds (older type links shown in fig. 4-81), check the har¬ 
ness again for twists and the lay of the lift webs. 

Hook up the parachute and recheck the suspension line 
rotation. 

Release the parachute and prepare the pack for attach¬ 
ment to the harness. Check the pack for compliance with 
the latest modifications. Always inspect every new piece of 
equipment before assembling to the parachute. 
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Figure 4—82.—-Attuchment steps in cennecting the links te the harness. 
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Figure 4—83.—Method of securing harness te pack. (A) Retainers entered into 
pack; (8) retainers drawn up tightly and secured. 
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When the pararaft kit is not used in the parachute as¬ 
sembly, the pararaft retainer straps are pulled entirely 
through the 2-inch slots located on the ends of the pack. 
(See fig. 4-83, views (A) and (B), for rigging instructions.) 
As the retainers are being drawn tightly together, line up 
the centerline of the harness with the centerline of the pack. 
Guard against twisting the harness and retainers. The leg 
straps must be facing the forward edge of the pack in order 
for the lift web slots to be in the correct position for 
leceiving the lift web assembly. 



(B) 


Figure 4—84.—Marking a reference point for tho iocation of tho ripcord housing. 
(A) End fab placed over cone; (B) flap in position. 
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Figure 4—85.—Attachment of ripcord housing to seat type pack. 
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Pass the extensible ripcord housing through the sleeve lo¬ 
cated on the ripcord end of the pack. Close the pack and 
fold the ripcord protector flap down over the locking cones. 
Mark a line on the end flap of the pack along the edge of the 
ripcord protector flap. (See fig. 4-84.) 

Draw up the housing fefrule within Yg inch of the refer¬ 
ence line made on the end flap and hand sew housing. (See 
fig. 4-85.) 

Take the free end of the housing and pass it through the 
sleeve on the main sling. (See fig. 4-86.) This will pre¬ 
vent unnecessary exposure of the ripcord housing and m- 
tanglement with cockpit projections. 

The extensible housing and ripcord now being used on the 
seat type parachute has lessened the possibility of a pre¬ 
mature opening. However, before tacking the housing and 
ripcord pocket to the harness, .the best policy is to pack 
the parachute. Attach the pack opening bands to the an¬ 
choring eyes located on the underside of the pack. 

Attach the seat cushion. Draw the leg straps through the 
slot provided in the front half of the cushion. Tack to pack. 
(See fig. 4-87.) 

Check the lift webs for twists. Position the lift webs in 
the pack and tack as shown in figure 4-88, using a double 
length of size “E” nylon thread. Form a single loop of 
thread on each side of the webbings by passing the needle 
through both thicknesses of webbing, the container fabric, 
comer reinforcements, and around the pack frame. Tie off, 
using a surgeon’s knot. 

5. Hook up the parachute and make preparations for 
packing. The canopy has been inspected. Restraighten the 
skirt hem of the canopy. Figure 4-89 illustrates the proper 
method of laying out the parachute under tension for 
packing. 

Note : Steps 3,4, and 5 are very closely associated. There 
are times when certain conditions will dictate an overlapping 
of these step procedures. Sometimes it is justifiable to per¬ 
form step 5 before starting step 4. A great deal depends 
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SEAT CUSHIONS 



2 TURNS 6 CORD DOUBLED AROUND 

PACK FRAME ON 4 CORNERS AS INDICATED 0 

Figura 4—B7.—-S«at cushion tacking to pack. 
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on the condition in which you receive the parachute. The 
parachute can be delivered to you for packing in a number 
of ways: packed, unpacked, unpacked and disassembled, and 
new from Supply in a metal container. 

6. Whip and fold the canopy. All phases are the same 
as for the chest type parachute. The dimensional width of 
the last two folds has been increased. (See fig. 4-90.) 

7. Unhook and prepare the pack to receive the suspension 
lines. (See fig. 4-91.) Sign the inside Parachute Record 
Card and insert it in the pocket. 

8. Insert suspension lines in pack. 
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Figura 4—89.—Sect typ« porachut* und«r t•ntion. 



Figur* 4—90.—Folded width, 23 to 24 inchot. 
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Figura 4—91.—^am«tt and pack tidat faldod and placad undar pack 


Figura 4—92.—Canopy in position on pack. 

9. Place the canopy on the pack. (See fig. 4-92.) The 
skirt is brought up to the ripcord end and the canopy is 
permitted to drape over .the sides of the pack for approxi¬ 
mately 3 inches. 

The short fold is placed conventionally behind the skirt 
hem but the opposite end is allowed to extend over the pack 
end 3 to 4 inches. (See fig. 4-93.) 

Place the remaining folds of the canopy to extend beyond 
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Figura 4—94.~Th« remaining folds placod on tho pack. 


all sides of the pack for a distance of approximately 3 or 
4 inches. (See fig. 4-94.) 

10. Position the pilot chute the same as for the chest type 
parachute. 

11. Partially close the pack while maintaining .the flat 
condition by forcing the canopy down and to the sides. 
(See fig. 4-95.) 

12. Completely close the pack and insert the ripcord, 
smoothing out the added bulk of the canopy with the lopg 
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FLAPS 'A' HAVE BEEN SHIFTED TO APPROXIMATELY 
3/8 * BEYOND POINTS 'B* INDICATED BY ARROWS 

FIgur* 4—96.—R«potitioning lift w«b protector flops to provont flat pockod 
canopy from showing. 
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Figur* 4—97.—Ripcord locking pint intortod. 


bar. However, the fid may have ,to be used before the long 
bar is used to straighten the end flaps. Take care not to tear 
out the end flap pockets. The finished flat pack should not 
be any thicker than 6 inches at its thickesit point. 

Do not permit the canopy to protrude or show at the 
comers of the pack. It may be necessary, at the next sched¬ 
uled packing, to move the lift web protector flaps toward 
the ends of the pack to accomplish this successfully. Prior 
to the flat packing method this was not necessary as the end 
flaps were not under the extreme tension they now are. 
Figure 4-96 illustrates the procedure to follow in reposition¬ 
ing the lift web protector flaps. 

The pack is now completely closed and straightened. (See 
fig. 4-97.) The ripcord pins have been inserted in the lock¬ 
ing cones. If the parachute were fully rigged (ripcord grip 
pocket in place), the ripcord handgrip would now be in¬ 
serted in the handgrip pocket on the harness. Measure the 
thickness of the pack using any acceptable 6-inch gage. 

13. Safety tie locking pins the same as for chest type 
parachute. 

14. Hook opening bands to the side and end flaps, using 
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Figur* 4—98.—Ripcord housing and handgrip pockot tackings for soat typo 
parochuto without pararoft. 


the same procedure as for chest type parachutes, except that 
the opening bands are not as easily accessible. Since the 
opening bands all measure the same length and the pack is 
rectangular, you will encounter great difficulty in locating the 
end flap opening bands. In order to have made these bands 
more accessible and to speed up the packing process, it is 
good practice to engage their free ends in any projection that 
offers itself near the ends of the pack before beginning 
packing. This could be done when a fully rigged parachute 
was being prepared for dry locker. Since the parachute is 
being packed and rigged from a completely unrigged condi¬ 
tion, you must consider the advisability of hooking all of the 
opening bands to their respective anchoring eyes at this time. 
The ripcord pocket and housing have yet to be hand sewed in 
place on the harness. At the completion of these sewings 
or tackings a test for premature opening is made. Do not 
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FigMr« 4->99.^Ch«cking parochut* for tuscopfibility of promaturo oponing. 


fasten the protector flap snaps until after the ripcord test. 

15. Make tests and adjustments. This refers directly to 
the position of the handgrip pocket and the housing tack- 
ings. An improperly positioned ripcord assembly can 
cause a dangerous premature opening of the parachute. 
Every precaution must be taken to guard against this hazard. 
Figure 4-98 illustrates the remaining harness tackings to 
be made to the ripcord housing and pocket. In order to 
acquire the correct amount of elastic grip on the handle, 
hand sew the pocket to the harness with the handle inserted in 
the pocket. Always take the ripcord handgrip out of the 
pocket after this sewing is completed to check the grip of the 
pocket on the handgrip. This action also shows that the 
handgrip has not been sewed in the pocket. 

Set the pack on end and grasp the harness through the 
handgrip and subject the harness to a vigorous steady pull 
of about 50 pounds (fig. 4-99). If the pocket is located too 
high on the harness or the housing has been tacked without 
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leaving enough slack between the end flap tacking and first 
harness tacking, the ripcord pins can be drawn out of the 
tacking cones without pulling the ripcord. If the safety 
tie around the ripcord pin breaks on this test, a dangerous 
premature condition exists and must be corrected before 
the parachute can be signed for and issued. An offcentered 
harness can be the cause of this condition. Too much slack 
in the retaining webbings will permit the pack to pull away 
from the harness, adding to the hazards of a premature open¬ 
ing. The extensible type ripcord has given the Rigger a 
greater margin for error in positioning the handgrip pocket. 
However, do not acquire the bad practice of failing to make 
the premature opening test regardless of the advantage of 
additional slack designed in the releasing device. 

16. Sign the Parachute Record Card the same as for the 
chest type parachute, and make an entry on the correspond¬ 
ing Parachute History Card. 

Packing and rigging with pararaft. —Attaching the 
pararaft kit to the seat type parachute is strictly a rigging 
problem. There is no change in the flat packing method, 
as this is the standard method of packing all seat type para¬ 
chutes. Any seat type parachute shall be considered unac¬ 
ceptable for issue if it fails to pass the pack thickness gage 
check. This is especially important when it is rigged with 
the pararaft kit. 

The pararaft kit is attached to the parachute by first un¬ 
rigging the raft retaining straps, engaging them with the 
pararaft kit container keepers, and repassing the retainer 
straps back through the slots of the pack. A number of other 
important steps ar^ involved in this process. The change¬ 
over to the pararaft kit is a major rigging job involving the 
disassembly of many appendages. Figure 4-100 illustrates 
the pararaft kit container and the PK-2 pararaft. The 
packing and testing procedures used on this pararaft kit and 
raft will be treated in volume 2 of this series. 

The rigging procedures for the pararaft kit are as follows: 

1. Place the pararaft kit in the pararaft kit container and 
fasten the release mechanism. 
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2. With the aid of the two adapters, shown in figure 4-101, 
make certain that the pararaft kit fits snugly in its container 
and yet is not so tight as to make removal of the pararaft 
kit difficult in an emergency. Tack each adjustment with 
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two turns of 6-cord nylon thread, single, to prevent slippage. 
Position these tackings through the free ends of the webbings 
and close to each adapter. Remember to tie off with a sur¬ 
geon’s knot and a square knot, and sear each cord end. This 
prevents unraveling. 

3. If the parachute has not been prepared to receive the 
pararaft kit, the following procedures must be followed to 
make it ready: 

Release the parachute and stow the canopy and suspension 
lines in a chafing bag, or simply set aside on the table. Cut 
the lift web tackings and remove the lift webs from the pack. 

Remove the ripcord and the ripcord housing from the har¬ 
ness. The housing need not be removed from the end flap 
of the pack. 

Remove the seat cushion. 

Cut the securing tackings holding the retaining straps. 
Slip the retainer straps out of the pack slots completely dis- 



Figur* 4—102.^—Pattag* of tho pororoft rotoinor strops through tho pock slots 
boforo ongoging tho adaptor. 
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engaging the pack from the harness. Cut the remaining 
tackings holding the lift webs in the pack. The parachute 
is now ready to be rigged with the pararaft kit. 

4. Position the harness and pack in the correct attitude. 
Run the pararaft retaining straps through the side web loops 
(or keepers) of the pararaft kit container and through the 
pack slots as shown in figure 4-102. 

Pass the free end of the webbing through the adapter, 
which has been passed through the webbing keeper in the 
pararaft kit container and the pack slot. (See fig. 4-103.) 

Draw the two containers together snugly, removing all ex¬ 
cess slack in the retaining straps. Tack this adjustment as 
shown in figure 4-104. Use two turns of 6-cord nylon thread 
as indicated. These operations are not performed while the 
pararaft kit is in the pararaft container. (See fig. 4-104.) 

The opening bands should be attached at this point, as the 
next step will involve tacking the pararaft kit container close 
to the pack. Pass the leg straps through the keepers in the 
top of the pararaft kit container and reinsert the pararaft kit. 
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Figur* 4—104.^Uitt CMliustnMnts lacfc«d In ploc* on Hio paroraft kit contalnor 

rotaining strops. 

5. Lay the pararaft kit and container flat on the pack. 
Line up the rear edge of the pararaft kit container along the 
rear edge of the pack. When the pararaft kit protrudes over 
the front edge of the pack (by reason of size), compensate 
for this condition by shifting it slightly beyond the rear edge 
of the parachute pack. An extreme condition will require 
repacking of the pararaft kit. Straighten out any wrinkles 
or doubling under of the material of the container. Eecheck 
the alignment of the container and pack. Make a visible 
mark with a light-colored crayon pencil at each tacking point 
on the parachute pack. After checking the relative sizes of 
the pararaft kit and parachute pack, an experienced Para¬ 
chute Rigger may omit marking the tacking points. (See 
fig. 4-105.) 

6. Remove the pararaft kit from the container to allow 
greater ease in performing the tackings and to prevent 
piercing the pararaft kit with the tacking needle. Tack the 
sides of the kit container to the parachute pack (fig. 4-106), 
using one turn of double 3- or 6-cord nylon thread. Be sure 
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Hgur* 4—106 . - Four tacking points; two as indkatod and two on tho opposito 

ond of tho pock. 


that the tackings pass around the wire frame of the parachute 
pack. 

7. Tack the front of the pararaft kit container to the para¬ 
chute pack (fig. 4-107), using one turn of double 3- or 6-cord 
nylon thread. Two turns of cord (single) may be substituted 
for one turn (double), if one turn fails to hold properly. 
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ngura 4—107.—Not« Hiaf Hi« fockingt do net post through webbing. 

Pass tackings around the pack frame, maintaining a neat 
tacking pattern. 

Reinsert the PK-2 into its container and fasten the releas¬ 
ing device. Center the harness and tack with one turn of 
6-cord nylon thread, doubled, to prevent slippage. (See fig. 
4r-108.) Before making the tacking disengage the releasing 
device and lift the top of the PK-2 container away from the 
raft case. 

8. Place a seat cushion over the main sling and pass the leg 
straps up through the slot provided in the cushion. Tack 
the seat cushion in position. Make a reference mark on both 
sides of the forward side tacking points. Remove the PK-2 
and make four tackings (fig. 4-109), using one turn doubled 
3- or 6-cord nylon thread. 

9. Reinsert the pararaft kit. Do not fasten the releasing 
device. Make the last two forward tackings (fig. 4-110), 
using one turn doubled 3- or 6-cord nylon thread. 

10. Refasten the releasing device and retack the lift webs. 
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Figur* 4—1 OS. Ug straps possad and cuntnrlin* of main sling tockod to poro- 
laft kit containor. Roloosing dovico fastonod. 


Figuro 4—109.—Soat cushion sido tackings. 

Prepare the parachute for packing. Pass the free end of the 
ripcord housing through the side keeper in the pararaft kit 
container and through the harn^s sleeve. (See fig. 

If the pocket is not in its proper position on the harness, 
it will require a readjustment after the parachute has been 
packed. The extensible ripcord and housing should be the 
only type used when the parachute is rigged with the para- 
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Figura 4—111Faffog« •! th* ripc«rd housing. 


raft kit, as these assemblies afford the correct length for the 
additional thickness of the pararaft kit. 

After the parachute has been packed, refer to figure 4-112 
for complete rigging information to finish the project. 

Always be certain to make the premature opening check. 
This is especially important now that the parachute is en- 
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Figura 4—112.—Rigging instructions for locating and tacking ripcord housing 

and pockot. 

cumbered with the additional weight of the pararaft kit. 
There is no need to worry about this additional encumbrance 
so long as the instructions have been followed and the para¬ 
chute passes the premature opening test. 

Biggino with a bail-out cylinder.— ^This equipment is 
supplied for the use of flight personnel undertaking ex¬ 
tended or frequent flights above an altitude of 25,000 feet. 

The bail-out unit consists of a cylinder, a metering orifice, 
a refill valve, a pressure gage, a ball pull handle, a caution 
tag and pin, a tube, and a mask adapter. When the caution 
tag is disengaged and the ball handle pulled, oxygen will 
flow through the orifice up to the mask adapter via the tube. 

Complete information and the procedures involved in the 
maintenance and servicing of this equipment will be treated 
in the oxygen equipment section of volume 2 of this series. 
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Figure 4—113.—H—2 emergency boil-out cylinder installed in the seat pon on 
the seat type parcKhute. 


The oxygen cylinder assembly is installed in the SP-1 
seat pan attached to the seat type parachute. It is positioned 
near and parallel to the leading edge of the seat pan so that 
the ball pull handle and tube end of the assembly is to the 
right. The pressure gage is visible through a reinforced 
opening in the top of the seat pan. (See fig. 4-113.) To 
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accomplish this modification refer to applicable technical 
publications. 


Back Typ« Parachuta 

Packing and rigging without the pararaft kit. —Pack¬ 
ing and rigging procedures for the back, chest, and seat type 
parachutes are similar in most respects. Therefore, since the 
differences in the major components of the assemblies are 
known to you, packing and rigging the back type parachute 
(NB3) should be quite simple. 

The step-by-step procedures follow: 

1. Clean the table. 

2. Lay out the tools and equipment. 

3. Lay out the parachute. Figure 4-114 illustrates the 
rigging diagram for the back type parachute. 

Attach the pack to the harness. (See fig. 4-115.) 

Attach the ripcord housing to the pack and the grip 
pocket. Do not secure the pocket to the harness with top 
and bottom tackings until after packing the parachute. At¬ 
tach the wing straps of the pack to the harness. Secure 
the pararaft retaining straps. (See fig. 4-114.) 

A back type cushion, which has been developed for uni¬ 
versal use (shown in fig. 4-116) on service type parachutes, 
shall be used. The cushion is installed on the body side of 
the harness in a manner similar to the installation on the 
seat type, except that the lift web keepers are not used but 
are snapped in place to avoid entanglement. The cushion is 
tacked with 6-cord nylon in four places close to the corners. 
These tackings pass completely through the container or 
pack and must be made while the parachute is in an un¬ 
packed condition. The two tackings at the top end shall 
also pass through the main sling to aid in giving rigidity to 
the assembly. Tack the lift webs with one turn of size “E” 
nylon thread, doubled, to the top edge of the pack. 

4. When rigging procedures are begun with a completely 
imrigged parachute, many of the inspecting and repair pro¬ 
cedures will be closely combined with the rigging proce- 
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Figure 4—T15.—Attochinmit of tho bacic typo parochuto pock to tho homots. 


dures. It is very difficult to know exactly when to draw the 
line to show where inspection and repair methods stop and 
rigging procedures begin, as they are so closely linked. The 
best rule to follow is: Always inspect and repair, if neces¬ 
sary, EACH AND EVERY ASSEMBLY BEFORE ATTACHING IT TO THE 
PARACH U TJ2. 

5. Hook up the parachute. Figure 4-116 illustrates a 
method of engaging the parachute under tension. The para¬ 
chute is laid out and held under tension with the harness in 
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Fiflur* 4—T16.—Mckthod of hooking up fho back typo porachuto. 


the body position of a man lying face up on the table, his 
head toward the canopy. 

6. Whip and fold the canopy. This procedure is the same 
as for the chest type parachute, except that the final folded 
width of the canopy should conform to the width of the 
back pack which is wider than the chest pack. 

7. Unhook, tack the links over the second frame from the 
bottom, using one turn of size “E” nylon thread for each two 
links, and sign the inside Parachute Record Card. 

8. Insert suspension lines in the pack. Insert lines in the 
first hesitator loop as shown in figure 4-117. 

All but approximately 18 inches of the suspension line 
length is stowed through the hesitator loops. (See fig. 
4-118.) The skirt is ready to be brought up on the pack. 

9. Place canopy on pack. With the pack still in the same 
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Figur* 4—117.—First bight of susponsion linos stowod in pock. Links of ooch 
group hovo boon tockod down togothor in tho contor of tho pock with ono 
Him **E" nylon doublod. 



Figuro 4—118.—Susponsion linos stowed in tho bock pock. 


position, lift the skirt and move it up to the opposite end of 
the pack. This is the top edge of the pack. The canopy 
is accordion folded on the container, as previously described 
for the chest type parachute. Since the back type parachute 
pack is longer than the chest type, not as many folds will be 
required to completely fold the canopy. 

10. Position the pilot chute and prepare to close the pack. 

11. While holding the pilot chute compressed and in 
place, bring up the side flaps and insert two temporary lock¬ 
ing pins in the center locking cones to hold the sides closed. 
The pack may be turned or left lying parallel to the table’s 
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FIgur* 4-120.- 


Pack held closed by top ripcord pin and two temporary 
locking pins. 


length while the sides are being brought up and secured. 
(See fig. 4-119.) 

Straighten the canopy fabric and insert the locking cone 
located on the top end flap through the corresponding pack 
grommet as shown in figure 4-120, then insert the top ripcord 
pin. 

12. Remove the temporary locking pins as the remaining 
ripcord pins are inserted in the locking cones. The bottom 
end flap contains the last locking cone which is passed 
through the bottom grommet of the pack and secured by the 
last ripcord pin. Insert the ripcord grip in its pocket. 
Straighten the end flaps of the pack using a fid. Fasten the 
corner snaps. (See fig. 4-121.) 

13. Safety tie the last, or bottom, ripcord pin. 

14. Hook up the opening bands and fasten the ripcord 
protector flap. 
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Figure 4—121.—Sides and ends of pock closed, ripcord in placo. 


15. Slide the ripcord pocket along the harness to the posi¬ 
tion indicated in the rigging diagram. (See fig. 4-114.) 
Grasping the ripcord pocket and harness with the fingers 
through the ripcord grip, jerk the harness outwardly away 
from the parachute pack. This will test the position of the 
ripcord grip pocket on the harness. 

Warning: Do not misplace the grip pocket. The proper 
adjustment of an inflexible ripcord to the flexible fabric parts 
of a parachute is vitally important. 

Secure the ripcord pocket to the harness after adjustments 
have been made. (See fig. 4-114.) 

16. Sign the Parachute Record Card and make a cor¬ 
responding entry on the Parachute History Card. 


197 


Digitized by CjOOQle 




Figure 4—123.—Adapter retaining strap pasted through bottom center keeper 
and opposite retaining strap patted through adapter in preparation for draw¬ 
ing main sling and pararaft kit container together. 


Wearing and adjustment. —The principles of adjustment 
of the quick fit parachute harness are the same regardless 
of the type of parachute attached. Adjust the back pack 
so that it is carried high on the back. This parachute is 
shown properly worn and adjusted in chapter 2. 

Packing and rigging with the pararaft kit. —Rigging 
the back type parachute with a pararaft kit is a simple pro¬ 
cedure in comparison with the same task on the seat type 
parachute. There is no ripcord replacement problem here, 
and the changeover can be accomplished while the parachute 
remains in a packed condition. 
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Figur* 4—124.—>Adiuttfn«nt made and free end of retaining strap tacked to 
harness. Second tacking is also made close to adapter and on free side to 
hold the adjustment. 



J 


- L 

Figure 4—125.—4eg straps passed through keepers on the kit container. This 
is a very important step as this operation will retain the pararaft kit in Its 
proper position. 
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Figure 4—126.—Seat cushion in place and tacked to the pararaft kit container 
in the same manner as applied to the seat type parachute. 


Fit the pararaft kit case to the pararaft kit container in 
the same manner as for the chest and seat type parachutes. 
Secure the adjustments with tackings. Release the pararaft 
retaining straps and proceed in accordance with figures 4-122 
through 4-126. 


THE NB4 TYPE 

The 22-gore 26-foot conical back parachute (NB4^R and 
O) incorporates several new innovations hitherto not found 
in Navy personnel parachutes. The canopy has been changed 


200 


Digitized by LjOOqIc 



from a 28-foot hemispherically shaped unit to a 26-foot coni¬ 
cal assembly, thereby reducing the bulk of the folded para¬ 
chute. A slide fastener closure has replaced the grommet 
and cone system which tends to reduce bulk in the final pack¬ 
ing. The conventional pack opening bands, with the excep¬ 
tion of one, have been replaced with strips of spring steel 
embedded in the walls of the pack. These springs, under ten¬ 
sion when the parachute is in a packed condition, exert the 
necessary force to open the pack when the slide fastener 
closure is released. 

The 26-foot parachute, by virtue of its new features and 
design, calls for a slightly new technique in parachute pack¬ 
ing which is described in the following pages: 

Lay the parachute on the table and straighten the harness. 
Check to see that the pack opening band is securely held at 
its center over the top pack stiffener. (See fig. 4^127 (A).) 
If the pack opening band is not secured, it can be fastened 
at the top center of the pack by means of a tightly drawn loop 
of 3-cord nylon thread encircling the stiffener. Tie off with 
a surgeon’s or fisherman’s knot on the outside of the pack. 
Do not pierce the covering of the pack opening band. 

Have the ferrule flange seated firmly against the clamp, 
tighten the clamp screw, and tack the ferrule to the edge of 
the pack with 3 turns of double 3-cord nylon thread. (See 
fig. 4-127 (B).) 

Check to see that the pack opening band passes through the 
tape channel provided on each side of the pack. (See fig. 
4-127 (C).) 

Extend the parachute and hook it up with the inside sur¬ 
face of the pack upward and the bottom edge of the pack 
farthest from the canopy. The harness, which is attached 
to the pack, will assume a position relative to a man lying 
face down, head toward the canopy. 

After whipping and folding the canopy in the conventional 
manner, bring the lift webs in over the top edge of the 
pack, lay the connector links over the second or third stiff¬ 
ener from the bottom and arrange as shown in figure 4r-T28. 
Hand tack the links in pairs through the tape which houses 
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Figure 4—127.—(A) Pack opening bond held secureiy at the center. 

(B) Ferrule tacked to the edge of the pack. 

(C) Pack opening bond must pass through channei provided on each side of 

the pock. 
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Figure 4—129.—Moking first lopp. 


the stiffener, using one turn of 3-cord nylon thread or a dou¬ 
ble turn of size “FF'’ nylon thread. (See fig. 4r-128.) With 
the links secured to the tape over the second or third stiffener, 
arrange the lines as shown and prepare to stow the lines in the 
retainer loops. 


203 


Digitized by LjOOQIC 


Figure 4—130.—Lines stowed in loops 1 and 2. 


Note that the lines enter the pack from the top. 

Draw the lines through loop number 1. (See fig. 4r-129.) 

When the lines are properly seated in loop number 1 and 
all remaining loops, they should protrude from each loop 
about % of an inch. Stow the suspension lines neatly. 
Draw the group of lines to loop number 2 and pull through 
retainer making certain not to dislodge the lines stowed 
previously. (See fig. 4-130.) 

After the lines have been drawn through the retainers 
from 1 to 6, bring them over the lift webs or risers to loop 
number 7, and continue the line stowage until the last re¬ 
tainer, number 12, is used. (See fig. 4-131.) 

Bring the skirt section to the bottom of the pack. Spread 
the skirt hem to the proper width and stagger the suspension 
lines where they enter the skirt in order to eliminate bunch¬ 
ing of these joints. (See fig. 4-132.) 
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Figure 4—132.—Spread ikirt and stagger the ioints made by the suspension lines. 
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Figure 4—133.—Insert the skirt into the pocket. 


The steps in packing shown in figures 4r-133 to 4r-149 are 
demonstrated by an employee of the Navy Air Material 
Center, Philadelphia, Pa. 

Insert the skirt bottom into the pocket at the bottom of 
the pack as uniformly as possible. Be certain to fill the 
corners of the pocket, thereby making use of all available 
space. (See fig. 4r-133.) 

Fluff the canopy slightly. At points approximately mid¬ 
way down the pack and at the top make folds as shown in 
figure 4-134 and uniformly insert the latter half fold into 
the pocket directly over the skirt edge. 

Dress up or straighten the work done thus far. Fluffing 
the canopy during folding permits a more economical use of 
the packing area and easier closing of the pack in the final 
stages of the operation. {See fig. 4-135.) 

With the skirt edge and the latter half fold neatly tucked 
into the pocket, secure the snap fastener on each side of the 
pocket. (See fig. 4-136.) 

Prepare another fold as shown in figure 4-137. This fold 
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Figure 4—135.—Inserting the short fold. 


shall be brought to the top edge of the pocket. Note how the 
canopy is fluffed and spread. 
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With the fold just formed, spread the canopy material 
as shown in figure 4-138. 

Continue folding, with the folds extending from the top 
edge of the pack to the edge of the pocket, until the canopy 
peak has been reached. All folds should be spread approxi¬ 
mately 3 inches beyond the width of the pack to fill the side 
edges of the closed pack. (See fig. 4-139.) 



Figure 4—137.—Making fold to be brought to top edge of pocket. 
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Figure 4—139.^Mal(ing th« lost fold of p«oic It reached. 
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Hgure 4—140.—Canopy folded Into pack. 


At this point, the pilot chute is all that remains outside 
the pack and it is time to begin closing the pack. The pilot 
chute tie cord should extend from the pack as indicated. 
(See fig. 4-140.) 

Attach the fastener slider, which is stored in the slider 
pocket on the exterior of the pack, on the right side of the 
chain. Insert the holding cord hooks through the grommets 
at the bottom of the pack and secure the cords to the table. 
(See fig. 4-141.) 

After spreading the canopy toward the sides of the pack, 
bring the side flaps together to engage the slide fastener 
by using the hands, forearms, and elbows. To properly 
engage the chain and slider and to prevent misalignment 
of .the scoops, the pin (left side) must be fully seated in the 
retainer unit (right side). (See fig. 4-142.) 

Having successfully engaged the slider, begin to secure 
the slider fastener. This will require manipulation of the 
elbows, forearms, and hands to overcome the force exerted 
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Figure 4—141.—Secure holding hooks after attaching slider. 


Figure 4—142.—Getting ready to engage the pin through the slider and into 

the retainer unit. 

by the pack stiffeners which act as spring openers. Pull 
the slider for short distances at a time, each time reestablish¬ 
ing the grip held on the pack. Note the position of the 
hands and arms; this is important. (See fig. 4-143.) 


211 


Digitized by LjOOQle 





Raise the pilot chute over the central portion of the pack 
and compress the spring. (See fig. 4-145.) 

With the coil springs fully compressed, slide the pilot 
chute inside the pack and locate it at the central portion of 
the pack under the middle stiffener. (See fig. 4-146.) 

Resume closing the pack by pulling the slider for short 
distances, each time reestablishing the grip on the pack. 



Figure 4—145.-Compress th« pilot chuto. 



Figuro 4—146.—Finol ftowogo step of the pilot chute. 
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Figur* 4—147.^-Cenfinue closing the pock. 


Pulling the slider at a low angle will make closing the pack 
much easier. (See fig. 4-147.) 

Just before the slider reaches the end of the chain, insert 
the key into the grommets, as shown in figure 4-148, to 
prevent separation of the chain fastener upon removal of 

THE SLIDER. 

Engage the beads of the slide fastener end plates with the 
ripcord end unit, as shown in figure 4-149. Note position of 
key. 

Slip the ripcord end unit down over the end plates to the 
fullest extent and then remove the key. (See fig. 4-150.) 

Safety tie the ripcord end unit through a grommet in the 
end plate, using size “A” nylon thread as shown in figure 
4-151. 

Position the wire eye between the prongs of the socket 
and insert the ripcord pin through the combination of both 
units as shown in figure 4-152. 
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Figure 4—152.—Ripcord pin inserted through prongs of socket and loop of 

wire eye. 


Engage the hook over the portion of the ripcord pin lying 
between the prongs of the socket while sliding the loop of 
the eye up along the pin. This operation is made possible 
by holding the hook in a vertical position for engagement. 
(See fig. 4-153.) 

The ripcord pin, hook, socket, and eye are now properly as¬ 
sembled. (See fig. 4-154.) 
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Figvru 4^153.—fngoging th« hook. 




Figura 4—154.^Top •lements •ngoged. 


Figure 4^155.—(A) Exterior lift web tockings. 

Tack lift webs to the pack support straps one inch above 
the attachment point of the support straps to the pack 
using one turn of double 3-cord nylon thread. (See fig. 
4-155 (A).) Figure 4-155 (B) shows the protector flap 
being snapped in place. Figure 4-155 (C) illustrates hook¬ 
ing up the pack opening band. 

Figure 4-156 illustrates the parachute completely packed. 

The KEY and slider pocket is provided to retain the key 
and SLIDER when the parachute is in a packed condition. 
Since these items are essential to the performance of the 
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Figura 4>155.-^C) Engoging th« oponing bond. 

packing operations, they should always be kept in the pocket 
when they are not being used. (See fig. 4-157.) 

The Parachute Record Card pocket is located under the 
key and slider pocket and is not fitted with a snap fastener. 

The NB4 assembly is the latest type parachute to be 
used by the Navy. Be especially on the alert for technical 
publications concerning this newly designed parachute. 
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On* turn of tiio E, 
sow thru lift web then 
tio around housing, 
tying off with squoro knot 



Figurg 4—158.^(A) Rigging diagrom for tho NT4—R. (Front viow.) 
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PACKING AND RIGGING THE TRAINING OUTFIT 

The training outfit consists of two separate parachutes, 
a back type and a chest type. The back type parachute 
carries the harness and connecting hardware for engaging 
the chest type parachute. 

Figure 4-158 (A) and (B) illustrates the rigging dia¬ 
gram for the NT4-R, training back type parachute. Study 
these figures thoroughly as the diagram contains all the in- 
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Figvre 4—159.-^i9ging diogram for tho NT4 porachuto. 


formation necessary to rig the NT4-R training back type 
parachute. 

The packing method is essentially the same as for the 
NB3-R and therefore will not be repeated. When a 32-foot 
canopy is used, an oversized parachute pack and harness 
must be provided. 

The chest unit of the training outfit, the NT4, utilizes the 
same canopy as the back unit, but the pilot chute is re¬ 
moved to prevent its fouling in the main canopy in the event 
that two parachutes have to be used during a jump. Figure 
4-159 illustrates the rigging diagram for this type parachute. 
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Rgura 4^160.—Method of carrying tho chott typo porachute with ond without 

tho pararaft kit. 
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Figvr* 4—161.—Method of carrying tho soot typo parochuto whon rlggod wltli 
or without tho pararaft kit. 


HANDLING PACKED PARACHUTES 

The most effective way to explain the subject of handling 
packed parachutes is to list a series of general rules in the 
form of do’s and don’ts. 

1. Do not pick up a parachute by its lift webs or ripcord 
handgrip. Lift web tackings break relatively easy and 
wheYi they do the suspension lines are almost certain of 
disarrangement. Carrying or attempting to carry a 
parachute by its ripcord grip will always result in a pre¬ 
mature opening. 

2. Do not place a parachute near any source of heat. Heat 
will cause brittleness in nylon fabric. 

3. Do not place a parachute in or near any source of dirt, 
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grease, or oil. Stains can be extremely harmful to fab¬ 
rics when they contain strong acids or alkalies. 

4. Do not drop a parachute. Dropping a parachute can 
bend or break the metal components and perhaps cause 
failure of the entire assembly. 



FIgura 4^162.^Method of corrying the back typo parachute without the 
pararaft kit. 
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5. Do not leave a parachute where it is likely to get wet. 

6. Do not leave a parachute where heavy objects can be 
dropped or placed on it. Permitting a parachute to 
be carried in a cargo net along with squadron cruise 
boxes or similar gear displays poor handling techniques. 

7. Use the chafing bag to cover the parachute when it is 



Figur# 4—163.- Method of carrying tho bock typo porochulo whon riggod with 

the pororaft kit. 
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expected to be kept out of service for a considerable 
amount of time. 

8. Be prepared to give brief lectures instructing person¬ 
nel on how to handle parachutes. 

Figures 4-160 through 4-163 illustrate the best methods of 
carrying packed parachutes when rigged with and without 
the pararaft kit. 

STOWING PARACHUTES IN CHAFING BAGS 

The parachute chafing bag, closed with two long slide fas¬ 
teners, provides ample stowage protection for the parachute 
in a packed or unpacked condition. The slide fasteners, 
when opened, offer a large cavity capable of receiving any 
standard size parachute. The basic rules for stowing a para¬ 
chute in the chafing bag are: 

1. Chain the suspension lines. 

2. Place the harness in the bag first. 

3. Let the pack act as the separator between the canopy 
and hardware. 

4. Accordion pleat the canopy into the bag. 

5. When appropriate, and for very short periods in transit, 
compress the pilot chute into the bag, using the side as 
a backstop for the top of the pilot chute. Otherwise, 
disengage the pilot chute and stow separately. 

6. Be careful when closing the bag and do not catch the 
canopy fabric in the slide fasteners. 

7. Do not stow the bag directly on the floor. 

8. Make certain that the bag is properly stenciled or 
tagged for identification purposes. 

ON THE FLIGHT LINE 

Extra care must be given to the subject of handling packed 
parachutes on the line. Since the plane captains are the 
men who are most frequently required to handle the para¬ 
chutes, other than Parachute Riggers, extra instruction 
should be directed to the plane captains in particular. It is 
part of your job as a Parachute Rigger to properly instruct 
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the personnel who come in daily contact with lifesaving 
equipment. Acquaint every member of your squadron with 
the advantages as well as with the dangers involved in han¬ 
dling a packed parachute. 

Cockpit enclosures are being improved for watertightness, 
but somehow rain does manage to enter the cockpit and 
settle in the bottom of empty bucket seats. Familiarize 
everj^one with this fact and show them where you enter 
into this picture as well as themselves. Never place a para¬ 
chute in a wet seat. Do not leave parachutes in aircraft ex¬ 
posed to the weather unless you or the plane captain have 
taken some added precaution to protect the parachute from 
water damage. Certain squadrons are often divided into 
detachments which operate in various localities away from 
the Parachute Rigger. The care of parachutes involved in 
these operations depends on how well you, the Parachute 
Rigger, have performed the job of familiarizing personnel 
with their parachutes. 

Do not permit the plane captains to place a parachute on 
the wing or tail surfaces of an aircraft. This practice, 
if permitted, can lead to a great deal of extra work due to 
the damage inflicted by falls, dirt, and oil. Insist that the 
parachute be immediately placed in the seat of the cockpit. 

Do not permit the parachutes to be hauled around on dirty 
bomb trucks, trailers, and the like. Discourage the practice 
of handling parachutes on plane tractors. This type of 
transportation neither offers a very stable platform nor is it 
clean. 

Seat type parachutes rigged with a bail-out cylinder can 
be a big source of trouble if they are handled carelessly. 
Take time to check everyone out so these easily activate 
cylinders will not be accidently expended. 

Make certain that every plane captain knows how to safely 
carry the seat type parachute over his shoulder with his 
hand through the grip, locking it in its pocket. (See fig. 
4-161.) Carrying the seat type parachute over the shoulder 
protects the parachute and permits the carrier greater free¬ 
dom of movement and safety. 
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QUIZ 


1. A uniform packing procedure is employed to insure 

a. a good packing team 

b. a longer service life of the parachute 

c. correct rigging of the parachute 

d. positive and rapid opening 

2. Which tool is not used while packing the NS3-R? 

a. Long bar 

b. Suspension line hook 

c. Temporary locking pin 

d. Awl 

3. Which parachute requires the use of bridge pliers to aid in closing 
the container? 

a. NB3-R 

b. NB4-R 

c. NS3-R 

d. NC3-R 

4. Which is the most popular size sail needle used in rigging? 

a. 12 

b. 14 

c. 18 

d. 22 

5. Which type hand sewing needle can take the hardest treatment? 

a. Sharps 

b. Sail needles 

c. Betweens 

d. Crewel 

6. Which of the following is good dry locker procedure? 

a. Perform any repairs while the parachute is suspended 

b. Open all doors in the dry locker 

c. Hang wet canopies in one corner 

d. Keep the canopy and lines off the deck 

7. Which is a fundamental step in packing? 

a. Suspend the canopy for airing 

b. Rigging the ripcord housing 

c. Safety tie the locking device 

d. Try the parachute on for proper fit 
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8. A recorded, visual, external inspection of the parachute in service 
is required every 

a. 10 days 

b. 15 days 

c. 30 days 

d. 60 days 

9. To shorten the suspension lines for the dry locker, you would 

a. knot the lines 

b. chain the lines 

c. tie up the lines 

d. leave the lines in the hesitator loops 

10. Which packing step immediately follows the whipping and folding 
of the canopy? 

a. Place canopy on pack 

b. Stow suspension lines 

c. Sign inside Parachute Record Card 

d. Insert the pilot chute 

11. What parachute part receives the least amount of wear? 

a. Harness 

b. Canopy 

c. Pilot chute 

d. Container 

12. When whipping and folding the 28-foot canopy, which gore is 
folded to the packer’s side? 

a. No. 26 

b. No. 14 

c. Top center 

d. Bottom center 

13. When packing, how much free suspension line should be left be¬ 
tween the skirt hem and the last hesitator loop? 

a. None 

b. 6 to 12 inches 

c. 12 to 18 inches 

d. 18 to 22 inches 

14. Too much free line left between the skirt hem and the hesitator 
loop could cause 

a. line twists 

b. line dips 

c. line overs 

d. line burns 


366823 0—56-16 231 


Digitized by 


Google 



15. The long bar is used to 

a. position corner flaps 

b. position lift web protector flaps 

c. aid in inserting ripcord pins 

d. fold the canopy on the container 

16. When packing the NC3-R, which is the short fold? 

a. First 

b. Second 

c. Middle 

d. Last 

17. When packing the NC3-R, which side of the container is first 
brought up over the canopy? 

a. Ripcord end 

b. Opposite the ripcord end 

c. Cone side 

d. Grommet side 

18. What thread is used for the safety tie of the ripcord pin? 

a. 24 X 4 cotton 

b. 16 X 4 cotton 

c. “A” nylon 

d. “B” nylon 

19. The pocket on the NC3-R cross connector strap contains the 

a. Parachute History Card 

b. Parachute Record Card 

c. Striking Data Record 

d. Emergency Signal Code 

20. When positioning the chest snap for tacking, the distance from 
the shoulder adapters should be 

a. 3-4 inches 

b. 4-8 inches 

c. 6-8 inches 

d. 6-12 inches 

21. What type thread is used to tack the chest snap? 

a. “FF” nylon 

b. “E” nylon 

c. 6-cord cotton 

d. 6-cord nylon 

22. What should be done with the extra lengths of the adjusting 
harness straps? 

a. Cut off excess 

b. Tie the loose ends together 

c. Leave the loose ends free 

d. Tuck the loose ends under the harness 
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23. The earlier type quick connector link screws are tightened to 
a maximum torque of 

a. 18 pounds 

b. 22 pounds 

c. 25 pounds 

d. 30 pounds 

24. The raft retainer strap is tacked to the pack keeper in four places 
with 

a. 1 turn, 6-cord nylon, single 

b. 2 turns, 6-cord nylon, single 

c. 1 turn, 6-cord nylon, double 

d. 2 turns, 6-cord nylon, double 

25. On the NS3-R, how much folded canopy should extend over the 
sides of the pack? 

a. Even with the pack edges 

b. 1-2 inches 

c. 2-4 inches 

d. 3-4 inches 

26. On the NS3-R, to test the ripcord assembly location, it is sub¬ 
jected to a maximum pull of 

a. 20 pounds 

b. 25 pounds 

c. 30 pounds 

d. 50 pounds 

27. On the NB3-R, beginning at the ripcord housing, which pin is 
safety tied? 

a. 1st 

b. 2nd 

c. 3rd 

d. 4th 

28. How many gores are incorparated in the canopy of the NB4-R 
parachute? 

a. 22 

b. 24 

c. 26 

d. 28 

29. How is the ripcord housing tacked to the NB4-R pack? 

a. 1 turn, 3-cord nylon, double 

b. 2 turns, 3-cord nylon, double 

c. 3 turns, 3-cord nylon, double 

d. 2 turns, 6-cord nylon, double 
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30. On the NB4-R, how many inches above the machine stitching 
should the lift web be tacked to the pack support straps? 

a. 1 inch 

b. 3 inches 

c. 4 inches 

d. 6 inches 

31. What packing tools are carried with the NB4-R pack? 

a. Pull-up lines and key 

b. Key and hook 

c. Slider and key 

d. Pliers and slider 

32. Which would cause the least damage to a service parachute? 

a. Carrying by the lift webs 

b. Placed near a source of heat 

c. Dropping 

d. Letting the parachute get wet 

33. Which main part of the parachute should be placed into the bot¬ 
tom of the chafing bag? 

a. Canopy 

b. Pilot chute 

c. Suspension lines 

d. Harness 

34. What is the recommended method of carrying the NS3--R para¬ 
chute? 

a. Leg strap over the shoulder 

b. Pack on the shoulder 

c. Main sling over the shoulder 

d. By the raft case web handle 
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JUMPING TECHNIQUES AND THE ELEMENTS 

THE ATMOSPHERE 

As one ascends into the atmosphere, it becomes colder and 
less dense. The atmosphere is denser when the weather is 
cold and damp, and thinner when it is hot and dry. This is 
due to a reduction of atmospheric pressure, and must be 
considered in relation to resistance. An object or a human 
body will fall faster at higher altitudes. Therefore, it must 
be understood that the speed established by the terminal 
velocity of a free-falling body varies depending on the alti¬ 
tude and density of the atmosphere. At an atmospheric 
pressure of sea level, the vertical descent or terminal velocity 
of a free-falling body is approximately 120 miles per hour. 
This speed will vary depending on the temperature and 
humidity and the looseness of the clothing a jumper is 
wearing. 

The rate of descent of a fully opened parachute is less and 
the opening shock is greater when the percentage of humidity 
is relatively high, this being due to the accompanying den¬ 
sity of the atmosphere. Hot and dry atmospheric condi¬ 
tions will cause the reverse and will result in less opening 
shock to the jumper and a greater rate of descent. 

HOW THE PARACHUTE FUNCTIONS 

We already understand the mechanical functioning of the 
parachute. Now, let’s consider the relationship between 
the design, the material, and the atmosphere. A parachute 
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is designed to take advantage of air resistance. In order to 
guarantee a safe rate of descent, the canopy must be designed 
with a very large area of cloth. In order for the assembly 
to be successful, the cloth must be capable of withstanding 
great amounts of stress and must possess elasticity. 

When the ripcord is pulled the pilot chute springs from the 
pack and hastens the opening time of the main canopy and 
suspension lines by acting as a drogue and holding the peak 
relatively stationary as the jumper falls away from it. In 
a normal deployment there are two forces transmitted to the 
jumper. The first is called snatch force, and occurs at the 
moment of full line stretch when the free-falling body over¬ 
comes the inertia of the parachute previously started by the 
pilot chute. The second force is called inflation force, and 
is caused by the air entering the canopy which at this instant 
is subjected to the full resistance of the airmass. These 
opening forces are commonly referred to as the opening 
SHOCK. The standard parachutes used in the Navy are de¬ 
signed to withstand opening shocks of approximately 8,000 
pounds. This is the average figure sustained at approxi¬ 
mately 300 miles per hour, while drop testing with a dununy 
weighing 250 pounds. However, most canopies will stand 
greater strains than 8,000 pounds. 

The rate of descent is controlled by temperature and 
humidity; size and design of the canopy, and material used; 
and weight of the load. 

The size and design of the canopy, and the material used, 
are the determining factors of the rate of descent of any 
parachute. The standard parachutes adopted by the Navy 
are the 28-foot flat type and the 26-foot 22-gore conical. 
The 26-foot 22-gore type is designed to provide a lightweight, 
low-bulk pack. Kipstop, nylon cloth (type I) is a strong, 
specially woven material capable of providing the necessary 
strength and porosity needed for a safe descent. 

A fully opened parachute actually breathes as it descends 
through the air. This breathing action is caused by air 
pressure building up inside the dome-shaped canopy and ex¬ 
pelling itself around the edges. Air also passes directly 
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through the weave of the cloth and through the vent of the 
standard 28-foot type canopies. 

Oscillation is not desirable in a parachute. This swaying 
motion can be dangerous to the jumper in making a landing. 
Oscillations can be controlled to a certain extent; and the best 
way to control them is to build a more stable canopy such 
as the 26-foot 22-gore conical type. 

BAILING OUT AT HIGH SPEEDS 

Impact with the airstream and deceleration are two very 
important factors now being studied in relation to bailing out 
at high speeds. In the case of 500 m. p. h. jets, a pilot would 
not be able to go over the side unaided by a mechanical device, 
and use his parachute. Impact with the airstream could in¬ 
jure the unprotected human body. Kesearch has proven this 
and a very successful device has been developed for catapult¬ 
ing a man clear of the aircraft. This human catapult is 
called an ejection seat. The purpose of the seat is twofold. 
First, it fires (explosive charge) a man free of the aircraft; 
and second, it protects him from the airstream while slow¬ 
ing down to a safe speed before using his parachute. 

The speed of the aircraft and the altitude at the time of bail 
out are determining factors in the length of time a man can 
safely wait to use his parachute. 

Ejection seats are installed in all jet aircraft. Be famil¬ 
iar with the necessary safety precautions to avoid accidently 
firing the mechanism. All aviation rates should be thor¬ 
oughly instructed on the dangers involved in working in the 
cockpit around an ejection seat assembly. The firing and 
safety mechanisms vary with the aircraft. Be sure to check 
on the type your squadron uses before climbing into the cock¬ 
pit. Mobile Training units are presently engaged in train¬ 
ing aviation personnel in the use of the ejection seat. 

Boil-Out Cylinder 

The bail-out cylinder has been previously described in 
chapter 4 under the rigging procedures of the seat type para- 
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chute. It is important to connect the oxygen mask with 
the source of the emergency oxygen supply (approximately 
10 minutes). This connection is a bayonet type fitting. The 
fair-lead of the connecting tubing should be safeguarded to 
insure a smooth and easy escape from the cockpit. The lim¬ 
ited supply of oxygen cannot be wasted. The aircraft sys¬ 
tem should be used up to the last minute before bailing out. 
A force of 20 pounds in a straight-up direction exerted on 
the ball handle is needed to actuate the mechanism. When 
the ball is pulled, the cable will not disengage from the 
cylinder as a parachute ripcord does, but will remain attached 
after operation. 

When the bail-out unit is used as an emergency oxygen 
supply, the user will place it in operation by pulling the ball 
handle immediately after noting failure of the aircraft oxy¬ 
gen system. A lower altitude, where a normal oxygen ratio 
exists, must then be reached before the emergency supply is 
exhausted. 

Inasmuch as this equipment is for emergency use, the user 
should take every precaution to be assured that the bail-out 
unit is in the best possible working condition. Part of your 
job as a Parachute Rigger is to make sure that this equipment 
remains in good working condition and is properly rigged 
to the parachute, maintains its proper charge, and that 
everyone using this equipment is properly instructed in its 
use. It is the duty of the Parachute Officer to schedule a 
training program that will adequately meet the needs of a 
squadron or unit. 

Boil-Out Procedure Without Speciol Oxygen Equipment 

In a low pressure chamber, at a simulated altitude of 
25,000 feet, sitting quietly, breathing atmospheric air, one can 
remain conscious but not alert from 4 to 6 minutes; at 28,000 
feet, from 2 to 3 minutes; and at 30,000 feet, from 1 to 2 
minutes. The physical exertion and excitement involved in 
bailing out at these altitudes will reduce these time intervals 
to less than one-third of this time. It is essential that one 
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make all preparations possible for escape while breathing 
oxygen and prior to disconnecting from the oxygen systems. 
A safe descent can be made from altitudes below 35,000 feet 
without the use of bail-out oxygen equipment, if the proper 
technique is followed. 

The necessary procedures for abandoning an aircraft safely 
from altitudes in excess of 22,000 feet cannot afford to be 
clouded by poor judgment brought about by the result of 
lack of oxygen (hypoxia). When the order “abandon 
plane” is given, a previously drilled procedure of escape 
should be followed which includes breathing oxygen until 
just before leaving the plane. 

In all cases of abandoning airplanes at high altitudes, 
just before leaving and before disconnecting from the oxy¬ 
gen supply, take one or two deep breaths of oxygen. From 
this point on, holding the breath is the only adequate pro¬ 
tection against the lack of oxygen. 

The following technique is recommended on all jumps 
above 22,000 feet: 

Inhale oxygen. Take one or two full breaths, but do not 
expand the chest to the point of discomfort. 

At the peak of inspiration close the lips and hold your 

BREATH. 

Build up pressure by attempting to exhale but at the same 
time holding the breath (grunt breathing). This closes a 
small throat valve that will hold the air in the lungs and 
force more air into lung spaces that would not normally re¬ 
ceive air, thereby enriching the blood with this added amoimt 
of oxygen. If this is done correctly, the abdominal muscles 
will contract and become hard. 

Leave the airplane as quickly as possible. Do not 

MAKE UNNECESSARY MOVEMENTS. 

Make a free fall. Due to the physical exertion and ex¬ 
citement, the urge to breathe may become very strong in 30 
to 45 seconds. This urge can be eased by swallowing or 
breathing out half the air in your lungs, which will allow 
you to hold the remaining air about 20 seconds longer. 
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When bailing out of aircraft at high altitudes, a free fall 
has the following additional advantages: 

1. Eliminates the danger of pulling the ripcord too soon 
and getting the parachute fouled in the aircraft. 

2. Forward motion imparted by the aircraft has ceased and 
avoids dangerous stress on the parachute when it opens. 

3. The terminal velocity decreases with decreasing alti¬ 
tude due to the increase in density of the air. This also 
decreases the stress on the parachute when it opens. 

4. Decreases the time exposed to freezing temperatures. 

5. Strafing from enemy aircraft is lessened. 

The pilot or aircrewman must use the proper technique as 
described above, otherwise he will “pass out.” Attention is 
also called to the fact that if the jumper does not use a long 
enough free fall and opens his parachute at rarefied alti¬ 
tudes, he can practice a forced method of breathing (grunt 
breathing) which builds up additional air pressure in the 
limgs. The additional pressure gained through “grunt 
breathing” forces the small amount of oxygen in the rare¬ 
fied atmosphere into the blood stream. The method em¬ 
ployed in “grunt breathing” was previously described. 

Figure 5-1 illustrates the comparative rates of descent 
from 30,000 feet. 

Future Rigs for Bailing Out at Great Altitudes 

The Navy has developed a pressure suit which is designed 
to inflate with air at the moment the cockpit or cabin pressure 
is lost at high altitudes. The pressure suit will have to be 
individually fitted with great care and skill. The human 
body is accustomed to a surrounding atmospheric pressure of 
approximately 14.7 p. s. i. at sea level and can withstand 
varying pressures of considerable magnitude providing they 
are applied gradually. Lessening or increasing the atmos¬ 
pheric pressure, suddenly and in great amounts, can cause 
death in a fraction of a second. The pressure suit is de¬ 
signed as an emergency measure and is uncomfortable to 
wear when subject to pressure. As a result of this, a per¬ 
son’s mobility is reduced to the point where it is necessary 
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FREE FAIL 30,000 FT. OPEN PARACHUTE 30,000 FT. 



Figuro 5—1.—Comparotlvo ratot of dotcont. 


to descend to a normal atmospheric level before he is able to 
move about in a normal manner. 

THE JUMP 

The parachute is an indispensable lifesaving device. The 
parachute, unlike a safety belt or a life raft does not allow 
the user to fall back on other means of survival such as 
swimming or bracing one’s self. The man about to embark 
on a parachute jumping adventure must have absolute con¬ 
fidence in his equipment if he expects to go through with 
the jump. Doubt is a poisonous thing. That is the reason 
one premeditated free-fall parachute descent is required be¬ 
fore becoming qualified for Parachute Rigging duties. You 
must be thoroughly conversant with all aspects of the sub¬ 
ject. Parachute Rigging is unique in this respect as no 
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other rating demands a more exacting graduation and dis¬ 
play of confidence. This is not a show but a lesson; the 
kind of lesson that can only be implanted by individual 
participation. After you have made the graduation para¬ 
chute jump, you will feel as though you are fully qualified 
to carry out this high type of survival work. 

Jumping From on R4D Under Stondord Conditions 

The trainee attending the Parachute Bigger School will 
be instructed many times on the technique of making his 
graduation jump. Every possible condition of the descent 
will be discussed so that the novice will be thoroughly 
acquainted with this approved jump procedure. 

Everyone is given a physical examination prior to making 
the jump. In addition to the instructions about the jump, 
the trainee is given an extensive period of physical train¬ 
ing to prepare his body for the day he will jump out of the 
aircraft at a speed of approximately 100 m. p. h. The alti¬ 
tude will be 2,000 feet. That’s a long step, but an easy one 
for the properly trained and conditioned candidate. Many 
trainees plead for permission to make the second jump im¬ 
mediately after landing on the first. Their attitude is grat¬ 
ifying as this is the kind of confidence desired. 

The instructors that jump with the trainees are qualified 
or qualifying Naval Parachutists. The men who have 
earned the Parachutist Wings were required by regulations 
to make a minimum of six premeditated free-fall parachute 
descents while in a student parachutist status. After the 
final qualifying jump the student parachutist is designated a 
Naval Parachutist for the remainder of his tour of duty at 
the jumping activity. This designation is signed by his Com¬ 
manding Officer and will remain in effect as long as the man 
continues to jump. This is in accordance with certain reg¬ 
ulations promulgated by .the Bureau of Naval Personnel. 
The Naval Parachutist may wear the Jump Wings associ¬ 
ated with the designation. 

A review of a training parachute jump follows: 

1. After the trainee has donned his training assembly 
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back and chest parachutes, he is given two thorough inspec¬ 
tions by two qualified Naval Parachutists, who make certain 
that all equipment is rigged properly. 

2. The trainee is again briefed concerning the jump 
procedure. 

3. The men enter the aircraft in a reverse order of the jump 
so that number one man and the spotter will be nearest the 
point of exit. 

4. All men sit down, fasten their safety belts, and await 
takeoff. 

5. Trainees should relax, and remember their training; 
the rest will be automatic. 

6. As the aircraft approaches the jump area, the jump- 
master will inform the pilot of any course corrections neces¬ 
sary to fly over the predetermined drop point. At that time 
he will put out a spot jumper. The impact point of the spot 
jumper will determine the accuracy of the drop and correc¬ 
tions in course and drop point. 

When the correct drop point is ascertained, the training 
run will be made. On a signal from the jumpmaster, jump¬ 
ers will stand up and face the exit. The next signal from 
the jumpmaster will be Standby. This signal is given two 
or three seconds prior to the signal to Go. Jumpers will 
then leave the aircraft as rapidly as possible. 

7. There is no danger of the jumper’s body hitting the 
tail section. There is danger of the chute passing over or 
catching on the tail. The body attitude is not critical al¬ 
though the feet are kept together upon leaving the aircraft. 

8. The count is “1 and 2 and pull.” The count is estab¬ 
lished to get the jumper clear of the aircraft and prevent 
premature opening. It standardizes the distance of the free 
fall. The training free fall is generally standardized at 3 
seconds before the ripcord is pulled. 

The ripcord grip is pulled with the right hand after the 
jumper has completed his count of “1 and 2 and pull.” The 
PULii is made sharply out and down to the right knee, after 
which the hands and arms are folded over the chest. 

9. Wait for the opening shock. The opening shock will 
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take place within less than 8 seconds. To some this is the 
longest 2 or 3 seconds in their lives. Others aren’t conscious 
of the elapsed time between the pull and the opening shock. 
It is the latter group that we are most concerned about, and 
that is one reason why we emphasize pulling the ripcord 
sharply out and down to the right knee. Also, the entire 
length of the ripcord must be withdrawn from the housing, 
evidenced by the entire ripcord being visible to the jumper. 
This is accomplished in a split second and should not in any 
way hamper the I’eturn of your right arm to the in-body posi¬ 
tion. If this action and timing is followed, the parachute 
will most certainly be released. If you have the urge to 
make a long free fall, disregard it and remember your train¬ 
ing count. People on the ground are counting on you, and 
the director is anxiously awaiting to count the “stick of 
jumpers” with billowing white canopies to show that they 
have all successfully passed the second stage of their descent. 

10. After the opening shock, check the canopy for mal¬ 
functions. If conditions are normal, secure your ripcord 
under one of the lower pack opening bands of the chest 
parachute. 

On very rare occasions malfunctions may occur. These 
consist of torn fabric or a suspension line or lines passing 
over the inflated canopy. These lines might stubbornly cling 
to the top of the inflated canopy, dividing the projected diam¬ 
eter to only a fraction of its original area. This condition, 
depending on how bad it is, can greatly increase the rate of 
descent. If the canopy is subjected to this type of malfunc¬ 
tion, it can be cleared in most instances. When satisfied that 
your rate of descent is not excessive, time may be taken in 
an attempt to clear the line. Grasp the line, or lines, in 
question and work them off the top of the canopy by pulling 
down on them for a short distance and releasing them from 
this position. This may help them to slide off and reestab¬ 
lish the full projected diameter. Sometimes the lines clear 
themselves. In any case they should be cleared, and in the 
event that they cannot, the chest parachute should be used 
to supplement the loss of the projected diameter of the main 
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canopy. The director on the ground may order you, through 
the use of a power megaphone, to come in as you are (with a 
line over), if he can positively judge your descent as not be¬ 
ing excessive. In the event you are ordered to use the chest 
parachute, and your rate of descent is not excessive, an at¬ 
tempt should be made to determine the wind direction and to 
deploy the canopy downwind. This affords a more positive 
and rapid inflation. If the rate of descent is excessive, wind 
direction is not important since airflow generated by the fall¬ 
ing speed will dominate the parachute action. 

After pulling the ripcord and no opening shock is experi¬ 
enced within a few seconds, there is a probable malfunction. 
The beginner should not take the time to analyze the con¬ 
dition beyond the fact that the parachute is not open and 
that the ripcord has been pulled. The chest parachute is 
there for emergency purposes. Do not hesitate to use it. 
In this case throw away the ripcord in order to free your 
hands for action. Pull the chest parachute’s ripcord while 
holding the sides of the chest pack closed with the left hand. 
Get rid of the second ripcord. Now let the sides draw back 
out of the way while pressing the canopy to the pack. Grasp 
the canopy and throw it out and away from you. 

A torn parachute is not necessarily unsafe. For one 
thing, the rate of descent can be slower due to air turbulence 
being set up over the canopy. This turbulence is caused by 
the air passing through the rents in the cloth. Too many 
holes, or too large a hole, will add to the rate of descent. 
This condition should be treated with caution since the tears 
can become larger at any time and transform the condition 
into a hazardous experience. 

11. Controlling the parachute by manipulating the sus¬ 
pension lines is not a reconunended practice for the novice. 
Manipulation of the lines often causes oscillation which can 
be dangerous when landing. 

Pulling down on the suspension lines causes the air to spill 
out of the opposite side of the canopy. This action provides 
a slipping motion of the canopy and jumper through the air 
in the same direction as the group of lines pulled. In other 
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words, pull down on the right side and you will slip to the 
right. 

12. Prepare for landing. Grasp the front lift webs with 
both hands at about head level. Place feet together and 
slightly bend the knees. Do not land on heels. Make every 
effort to control yourself and relax. Maintain enough mus¬ 
cle control for a well-executed tumble. You’ve learned all 
about the basic tumbling exercises in prejump training. Now 
is the time to remember and execute that training. 

Jumping Procedures Under Emergency Conditions 

During World War II over 5,000,000 parachute jumps 
were made, including troop jumps. Procedures for bailing 
out of troop carriers were well planned. The question of 
how to get out of a crippled fighter or attack plane was the 
subject of many discussions. 

Emergency escape procedures, especially those involving 
bailing out, are extremely controversial, in nature. Many 
a pilot owes his life to the fact that he didn’t follow a pre¬ 
determined escape procedure. However, that doesn’t mean 
that an approved method would have failed. No two situ¬ 
ations are alike in every detail. A man about to make a de¬ 
cision in favor of bailing out must keep his wits and remem¬ 
ber his training. That training must then be applied as the 
conditions of the emergency dictate. 

Past experience with emergency bail-out actions involving 
hundreds of men flying in all kinds of aircraft has con¬ 
tributed a wealth of knowledge to the records of aviation 
survival. From these records the following basic rules for 
bailing out under all conditions have been formulated: 

1. Disconnect all electric wires, tubes, etc. from your flight 
equipment before attempting to bail out. If necessary, 
actuate the oxygen bail-out supply. 

2. Do not attempt to stand erect in the plane and extend 
into the slipstream before launching the body out of 
the cockpit. When not equipped with the ejection seat, 
jump out of the aircraft in a crouching position, stay- 
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ing close to the fuselage. Do not hold the ripcord but 
grasp the webbing over it to guard against a premature 
opening. 

3. The universal rule for bailing out is, Get clear of the 

AIRCRAFT, THEN FULL THE RIFCORD. 

Emergency escape procedures have been formulated for 
every type of naval aircraft to familiarize airmen with the 
best methods and escape paths to follow. These procedures 
clearly show the location of each man’s station in relation to 
the location of his parachute (chest type) and the shortest 
path of exit. Information relative to an emergency nature 
can be found in the Flight Handbook of any given type of 
aircraft. The Parachute Rigger ^ould take steps to study 
the escape procedures for his particular squadron or unit, so 
that he can be better informed on the subject 

Figures 5-2 and 5-3 illustrate two drawings of the es¬ 
cape paths or procedures for multiengine patrol and fighter 
type aircraft. 





Digitized 


, Google 


Hsura S-3.—I 


mtititncy •scop* procedur* for a llghlor typo aircraft. 
Stop 1. Proparing for baii out. 


STEP 2 


Figuro 5-3 


Emorgoncy oscapo procoduro for a Eghtor typo aircraft. 
Stop 2. Proparing for baii out. 


248 




apv prvcvawrv ror a n^nrar fypv aircrw 

I charge eiects pilot and soat. 

249 


Digitized by 






250 






Figiir* 5-3.»im«rg«nqr Mcop* procedur* for a llghtor lypo oircroft. 
Stop 6. Manually roloating tho parachulo. 
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EMERGENCY BAIL-OUT CONSOLE 


As a result of experiments, the Navy has procured a num¬ 
ber of consoles or connectors to eliminate the multiplicity of 
wires and tubes connecting the pilot to his radio and survival 
gear, and in which he often becomes entangled when bailing 
out. 

In the Bureau of Aeronautics type, all of the connections 
are released by one simple motion already familiar to pilots— 
releasing the safety belt. The following features of this 
type of connector over the present system in cockpits are: 

1. It quickly disconnects the pilot from all of his plane 
connections when the safety belt is released. 

2. Reduces escape time 100 percent. 

3. Prevents equipment entanglements during escapes when 
the pilot either wdllfully failed to complete disconnec¬ 
tions or did not have time to do so. 

4. Centralizes connections formerly scattered throughout 
the cockpit, thereby making more room in the cockpit. 
The connector is situated at the waist level where the 
bulky anti-G and heating suit connections will be the 
shortest and out of the way. Directions for rigging the 
connector to the parachute harness are given in techni¬ 
cal publications. 

5. Locates pilot’s connections in a comfortable out-of-the- 
way position reducing entanglements and annoyances 
in flight. 

6. It is easily adaptable to the ejection seat through use 
of the seat release. It makes possible the use of oxygen 
during the first part of the descent in the ejection seat, 
since a valve can be placed to “cut in” a small oxygen 
cylinder fastened to the bottom of the seat for initial 
descents from very high altitudes. 

HIGH WIND LANDINGS 

The parachute was designed primarily to protect from 
a fall. Landing safely with a parachute in a high wind is 
not an easy task. Initial touch-down may seriously injure 
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the jumper or make him unconscious, which would make it 
impossible for him to defend himself. However, proper 
technique is extremely helpful in reducing the chances of 
death or injury during high wind landings. The danger 
lies in the fact that a high wind is capable of blowing a 
jumper and his parachute along the ground, thus causing 
serious injury or possibly death. The jumper is responsible 
for deflating the canopy after landing. But a jumper may 
elect to unsnap his harness during the descent, and allow the 
harness to pull from his body after touch-down. This un¬ 
snapping may be done providing he can move back in the 
SLING OF THE HARNESS— ^that is, providing he can sit in the 
harness as though sitting in a swing, with no weight on the 
leg straps. If he should unsnap the leg straps while support¬ 
ing his weight on them, he is in great danger of falling 
from the harness. Under no circumstances should the chest 
snap be released before the leg snaps. 

In the, event he cannot safely release the leg snaps, he 
should elect to land with the harness fully snapped up. 
Since unsnapping a harness while being dragged is next to 
impossible, collapsing the canopy by deflating as shown in 
figure 5-4 should be employed. Eapid deflation can be ac¬ 
complished regardless of wind velocity if the jumper re- 



Figur« 5-4.—Deflating the porachute canopy. 
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mains calm and applies the deflating technique with 
determination. Deflation on land is accomplished by pulling 
in on any bottom suspension line or group of suspension 
lines. 

The deflating process can bum the hands and fingers. 
The lines should be grasped, as illustrated in figure 5-4, 
with a sideward twisting motion of the hands and wrists 
as each new snubbing grip is made along the lines. 

After the parachute has been deflated, it is a good practice 
to sit on the canopy while unsnapping and preparing to slide 
out of the harness. 

LANDING IN THE WATER 

Under some conditions the most desirable place to land in 
a parachute is in water. A jumper should prepare himself 
in the same manner as for a high wind landing except when 
equipped with the ejector snaps. 

While still airborne, remove the pararaft kit from the kit 
container and lower slowly until the full length of the re¬ 
tainer strap has been released. 

Depth perception over the water is wholly unreliable 
for accurate judgment of distances, so do not leave the 
harness until contact is made with the water. Upon enter¬ 
ing the water, slip out of the harness. The body will not. 
submerge any deeper than the head or shoulders. 

Never inflate the life vest until you are in the water. If 
necessary, deflate the canopy by pulling in on the top sus¬ 
pension lines as the body is pulled through the water. 

Before inflating the pararaft, release all of the snaps hold¬ 
ing the pararaft in its case. This will prevent tearing the 
raft body during inflation in case one or two of the flap 
securing snaps jam. Inflate the pararaft by pulling on the 
toggle attached to the actuating lever. 

If possible, hang the parachute over the bow of the 
pararaft. This will help to keep it stable during the board¬ 
ing process. Board the pararaft from the low or aft end. 

In the interest of securing everything for future use, keep 
the parachute and take an inventory of everything that has 
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been saved. Further information about the pararaft and 
other life rafts will be discussed in volume 2 of this series. 

TREE LANDING 

Landing in a tree is not necessarily hazardous. Keep the 
feet pressed tightly together and protect the face with your 
arms. The top branches will snap off under the onslaught. 
Do not attempt to grab a branch or hang on. Wait until 
you have stopped falling. If yoii can manage to see through 
the open places in your folded arms, it will help in judging 
the landing. 

The amount of swinging and various other dexterous ac¬ 
tivities that may be performed in getting down out of the 
tree depends on two things: First, how firmly the parachute 
is entangled with the branches of the tree; and second, the 
distance to the ground. 


QUIZ 

1. The human body wlU fall fastest at which of the following 
altitudes? 

a. 2,000 feet 

b. 15,000 feet 

c. 90,000 feet 

d. 43,000 feet 

2. Terminal velocity Indicates the speed of a falling man when 

a. he leaves the aircraft 

b. he contacts the ground 

c. the parachute is fully open 

d. he Is free falling 

3. The rate of descent of a fully opened parachute Is less during 

a. hot weather 

b. dry atmosphere 

c. high humidity 

d. windy weather 
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4. Opening shock is less severe under conditions of 

a. hot weather 

b. dry atmospliere 

c. high humidity 

d. windy weather 

5. A prime design requirement of a parachute canopy is that the 

a. canopy must be vented at the peak 

b. suspension lines must be longer than the projector diameter 

c. cloth must be capable of withstanding great strain 

d. suspension lines must form a network for the canopy 

6. The purpose of the pilot chute is to 

a. add stability to the canopy 

b. deploy the suspension lines 

c. hasten the canopy opening 

d. pilot the fully opened canopy 

7. The opening shock is the force exerted on the 

a. pilot chute ejecting from the pack 

b. canopy after full inflation 

c. suspension lines paying out of the hesitator loops 

d. Jumper when the canopy inflates 

8. Parachutes are designed to withstand shock loads up to 

a. 6,000 pounds 

b. 8,000 pounds 

c. 87,000 pounds 

d. 10,000 pounds 

9. What type of ripstop, nylon cloth is used in canopy construction? 

a. Type I 

b. Type II 

c. Type III 

d. Type IV 

10. Which of the following is not a determining factor in the rate of 
descent of a parachute? 

a. Size of canopy 

b. Design of canopy 

c. Material used in canopy 

d. Size of pilot chute 

11. The conical canopy consists of 

a. 22 gores 

b. 26 gores 

c. 28 gores 

d. 32 gores 
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12. The standard 28-foot canopy consists of 

a. 22 gores 

b. 26 gores 

c. 28 gores 

d. 32 gores 

13. Oscillation is most dangerous to the Jumper when he 

a. contacts the ground 

b. is making a water landing 

c. bails out at high altitudes 

d. lands in high winds 

14. A parachute canopy breathes during 

a. the opening shock 

b. a water landing 

c. terminal velocity 

d. the descent 

15. The prime purpose of the ejection seat Is to 

a. enable the pilot to bail out at high altitudes 

b. slow the jumper down to a safe opening speed 

c. enable the pilot to bail out at high speed 

d. automatically eject the pilot from the seat 

16. What factor determines how long a Jumper should wait before 
pulling the ripcord? 

a. Type of aircraft flown 

b. Body position of jumper 

c. Type of parachute worn 

d. Speed and altitude 

17. The ejection seat is installed in 

a. AD aircraft 

b. F4U aircraft 

c. AV aircraft 

d. F3D aircraft 

18. What is the maximum duration of the oxygen supply in a bail-out 
cylinder? 

a. 5 minutes 

b. 10 minutes 

c. 15 minutes 

d. 20 minutes 

19. What type of fltting connects the bail-out cylinder hose to the 
mask hose? 

a. Flared 

b. Nii^le 

c. Bayonet 

d. Flanged 
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20. In which case would the bail-out oxygen unit be used? 

a. Failure of oxygen system 

b. Contaminating gases present in cockpit 

c. Altitude of 20,000 feet 

d. Bail outs below 10,000 feet 

21. If the proper technique is used, a man can safely bail out with¬ 
out the use of the bail-out oxygen equiiknent from the maximun^ 
altitude of 

a. 10,000 feet 

b. 25,000 feet 

c. 35,000 feet 

d. 37,000 feet 

22. The recommended procedure on Jumps above 22,000 feet, with¬ 
out emergency oxygen, is to 

a. breathe gently 

b. exhale normally 

c. grunt breathe 

d. breathe rapidly 

23. The disadvantage of a free fall when bailing out at hU^ altitudes 
is that 

a. the jumper may fail to pull the ripcord 

b. it eliminates pulling the ripcord too soon 

c. it allows the terminal velocity to decrease 

d. strafing from enemy aircraft is eliminated 

24. What is the recognized minimum premeditated free-fall para¬ 
chute jump altitude? 

a. 1,000 feet 

b. 2,000 feet 

c. 3,000 feet 

d. 3,700 feet 

25. Who gives the command Go for the jumpers to leave the aircraft? 

a. Training OfiBcer 

b. Class chief 

c. Jumpmaster 

d. Pilot of aircraft 

26. During a training jump and before pulling the ripcord (after 
leaving the aircraft), the jumper would 

a. count ''1 and 2 and pull” 

b. count ”1 and 2 and 3 and pull” 

c. count “1,001, 1,002, 1,003 and pull” 

d. pull at will 
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27. After the opening shock the Jumper should first 

a. dampen out the oscillation 

b. sit well back In the seat sling 

c. turn the canopy to allow the jumper to face the direction of 

drift • 

d. check the canopy for malfunction 

28. A line over is the term used when the suspension lines 

a. have dips 

b. are twisted 

c. pass over the Inflated canopy 

d. are broken 

29. Which factor would cause the greatest rate of descent? 

a. Slipping the canopy 

b. Oscillation of the canopy 

c. A torn panel in the canopy 

d. A broken vent ring 

30. In a parachute landing the Jumper must land 

a. with the feet well apart 

b. with the feet together 

c. on the heels 

d. with the legs stiff 

31. The escape procedure for a particular type of aircraft can be 
found in 

a. The Parachute Mcmual 

b. The Fli^ght Handbook 

c. Flight Safety Bulletins 

d. Technical Orders 

32. In a water landing the jumper would inflate his life vest 

a. upon entry into the water 

b. before entry into the water 

c. after entry into the water 

d. after the leg straps are unsnapped 

33. A pararaft should be boarded from the 

a. port side 

b. starboard side 

c. bow 

d. stern 
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PARACHUTE LOFT 

The parachute loft is the servicing depot for parachutes 
and other related lifesaving equipment. The term loft is 
probably a misnomer, as the only lofty part of the structure 
is the tower where the parachutes are aired and dried. Lofts 
are located in various places aboard air stations. The fre¬ 
quency with which lifesaving equipment is handled between 
operating squadrons and the flight line practically dictates 
that the parachute loft be located on a ground level and in 
the vicinity of the hangars. However, such is not always the 
case as lofts are often far removed from the line. 

The naval air station parachute loft should be located close 
to the hangar from which the aircraft operate. A FASRon 
parachute loft should be centrally located near the line and 
equally accessible to all squadrons. These recommendations 
are especially important as the Parachute Rigger also has the 
responsibility of servicing aircraft oxygen systems. 

LOFT FLOOR PLAN 
Parachute Loft Ashore 

Figure 6-1 illustrates an ideal floor plan for a parachute 
loft. Design varies from station to station depending upon 
the mission of the station. 
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Parachut# Loft Afloat 


CVA FACILITIES. —The CVA loft, like most all maintenance 
shops afloat, is extremely limited in size and scope. In order 
to accomplish the vast amount of work that flows through an 
establishment of this kind everybody must cooperate by ad¬ 
hering to a well-planned schedule. Everyone must live up 
to the phrase: “A place for everything and everything in 
its place,” if any semblance of order is to be enjoyed. 

The physical layout of the space provided for packing 
parachutes is made up of three main things: A table, a row 
of bins, and a sewing machine. Realizing the serious need 
for properly airing and drying parachutes, the more modem 
carrier has provided an enclosed drying space on the star¬ 
board side of the hangar deck, by number three elevator. 
The need and justification for this drying space was linked 
to the need for an adequate packing schedule. Before the 
added space for drying parachutes was incorporated, the 
parachutes due to to be packed were hung in the inadequate 
loft space. This jammed the packing schedule to such an 
extent that the air group squadrons were unable to pack 
their parachutes during the allotted time. (The packing 
interval is now 60 days.) A dry locker affords the oppor¬ 
tunity to clear the parachutes out of the loft where a round- 
the-clock packing schedule is possible. 

Figure 6-2 illustrates the physical layout of a typical para¬ 
chute loft space located on the 02 deck of a CVA type aircraft 
carrier. The loft space and adjoining passageways are the 
responsibility of one of the ship’s “V” divisions. Air groups 
using this space are required to help in its maintenance while 
they are aboard. 

CVE AND CVL FACiLTriEs. —The parachute packing facili¬ 
ties aboard this type vessel are extremely limited. A Para¬ 
chute Rigger has three alternatives to meet the packing 
schedule: One, he can pack on messhall tables; two, he cah 
make a lightweight plywood, sectional packing table that can 
be set up temporarily in a clear part of the ship; and three. 
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Figwr* 6—2.-—Parachwf# loft tpoco oboord on aircraft corrior. 


he can use the shore establishments packing facilities when¬ 
ever possible. 

Parachutes are stowed in lockers distributed throughout 
the ship. There is no assigned working space large enough 
to carry out the everyday working schedule. The duty 
aboard a CVE may be classified as a “field operation” that 
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will demand more of the Parachute Rigger’s ingenuity than 
can be related here. 

AV AND AVP FACILITIES.—^The parachute loft facilities 
aboard an AV may be compared to the CVA since there is a 
packing space provided in the design of the ship. AVP’s 
are extremely limited in accommodations, even more so than 
the CVE. 


Parachute Packing Section 

The packing section is devoted to packing and to inspecting 
parachutes. Quite naturally, the parachute packing tables 
occupy the greatest part of this section. 

Storage bins. —Storage bins and lockers serve an obvious 
purpose. Figure 6-3 illustrates the proper method of stor¬ 
ing a seat type parachute rigged with a pararaft kit in a 
storage bin. Note that there is enough clearance between 
the shelves and sides to allow for easy insertion and removal 
of the parachute. In order to properly accommodate all 
types of parachutes a rectangular storage bin is necessary. 
The bin should be constructed long enough so that the para¬ 
chutes can be placed on a shelf side by side with at least one 
inch clearance on all sides, and on top. The bottom row of 
the bins should be located about 12 inches from the deck and 
4 inches away from the bulkhead. 



Figwr* 6—3.—-Storing porachulot In bins. 
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Lighting. —^Lighting a loft is very important. It takes 
good eyes and good lighting to spot irregularities of stitch¬ 
ing in glossy, white material. Lighting should be as flat as 
possible (without shadows) and bright enough to give an 
inspecting team every possible chance to detect any defects in 
the item under inspection. For this purpose fluorescent 
lighting has been found to be best. 

Ideal location and arrangement of packing tables.— 
The parachute packing section of a large activity is ideally 
located where it is segregated from the common loft traffic. 
Packing operations are not to be interrupted, and this area 
should be kept orderly. Tables spaced 3 feet apart and 
parallel to each other provide the best arrangement. More 
room is needed at the foot of the tables than at the heads 
where very little activity takes place. Smaller and wider 
tables placed at the ends of the packing tables serve as finish- 
ing-off areas for parachutes packed under mass production 
methods. 

Parachute packing table. —Figure 6-4 illustrates the cut¬ 
away style packing table. 

The cutaway table model is the least tiring to use, since the 
packers do not have to stretch across its full width during 
final stages of packing. Figure 6-5 illustrates three of the 
most commonly used rigs for tensioning the parachute on the 
table. 
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The tensioning device is extremely simple to make. Fig¬ 
ure 6-6 illustrates the spreader bar, bungee, and pack 
extension. 

Workload. —reasonable maximum workload per day, 
per table, is considered by many to be about 25 parachutes. 
For example, consider an air station designed to handle five 
air groups plus its own aircraft and a FASEon. The five 
air groups use approximately 750 parachutes. This figure 
is conservative, and will vary, depending on the number of 
aircraft assigned. The parachutes are due for repacking at 
least once every 60 days. Assuming that a perfect packing 
schedule could be maintained, one packing table would be 
kept busy 5 days a week for 6 weeks in repacking these para¬ 
chutes. Any interruptions to this schedule would obviously 
increase the time. 

To be on the saf6 side, two tables should be available, pro¬ 
vided they are used as intended, for packing purposes by the 
air groups. A third table placed in the receiving section 
of the parachute loft would permit a more perfect inspection 
schedule. 



Figwra 6—6.-—Parachwl* f•ntioning d«vi€«. 
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Unpacked parachutes, removed from the dry locker pre¬ 
paratory to packing, can be stored on the shelves of the pack¬ 
ing tables. Taking this action early in the day clears the 
dry locker in one operation, and provides the much needed 
space for new parachutes entering the receiving section. 

Maintenance.— The general maintenance of the packing 
section involves little more than keeping the spaces cleaned 
and waxed. Every effort should be made to keep all con¬ 
tacting surfaces and edges smooth to prevent snagging the 
parachute canopy and lines. From the personal angle, the 
same care holds true for ragged fingernails, which can catch 
in the yarns of delicate fabrics. Sewing machine mainte¬ 
nance will be treated in the following chapter. 

Air conditioning. —For best results the parachute loft 
should be air conditioned. 

Most fabrics are hygroscopic; that is, they take on and 
give off moisture to the surrounding atmosphere. If the 
surrounding air is very humid at the time of packing, much 
of this dampness will be absorbed by the canopy and be par¬ 
tially retained while packed. Dampness, over a long period 
of time, is ruinous to almost anything, and nylon is no ex¬ 
ception. Nylon fabric is damp resistant and withstands 
dampness much better than silk without mildewing or losing 
an appreciable amount of its strength. The main concern 
over dampness and nylon lies in the time factor; however, do 
not permit the knowledge of this fact to inspire carelessness. 

The reasons for air conditioning a parachute loft where 
the parachute is handled in its unpacked condition are: 

1. Controlled temperature and humidity prevents exces¬ 
sive dampness or dryness of the canopy material. 

2. Controlled temperature and humidity reduces the tend¬ 
ency of loft personnel to perspire, thus reducing the 
danger of perspiration damage to the canopy material. 

3. Excessively dry cloth is more likely to generate static 
electricity. If the parachute is packed under condi¬ 
tions conducive to the production of static electricity, 
the electricity is, in effect, packed along with the canopy. 
If this parachute should be jumped on a cold dry day, 
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it may open rather slowly. The static electricity causes 
the folds of the canopy to cling to each other. 

4. Keep the area free from dust. 

Dry Locker 

The outstanding feature of a parachute loft is the dry 
locker, or the drying tower, as it is sometimes called. This 
structure is distinguished by its box-like height towering 
over the adjoining one story building. The height of the 
dry locker is determined (ideally) by the length of the para¬ 
chute from the peak, at the top of the canopy, to the ends of 
the leg straps on a seat or back type harness. A 28-foot 
parachute, suspended freely, requires a height of approxi¬ 
mately 45 feet. 

Parachute suspension. —The methods used to suspend a 
parachute vary slightly, depending on the number of para¬ 
chutes handled daily, available hardware, and ingeniousness 
of the installation. Figure 6-7 illustrates three methods of 
suspending a parachute and the equipment involved. 

The hoisting lines used to suspend parachutes must be 
free from harmful agents containing tars and oils. Braided 
cotton lines are the most flexible and best adapted to this 
use. Signal halyard or cloi'hes line can be drawn from 
standard stock for this purpose. Figure 6-8 illustrates the 
steps necessary to construct a hoisting line. 

Lighting. —Many dry lockers are poorly lighted. Flush 
TYPE lighting fixtures are the safest to use in dry locker 
construction since the material of the parachute could easily 
be burned if touched by an exposed hot lamp. 

Flush type lighting is also limited in its capacity to light 
a large area. If an insufficient number of these fixtures are 
used, the resultant lighting will be very poor. To supple¬ 
ment flush type lighting fixtures, a ‘‘Cool White” fluorescent 
lamp, that generates little heat, may be installed on the sur¬ 
face of walls or the overhead. Contact of the canopy with 
any type of lighting fixture should be avoided regardless of 
the heat generated. All surfaces should be smooth to pre- 
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(A) (B) 

Figur* 6—-How to construct a hoisting iino. 

vent catching the cloth. Some means of climbing up the 
inside of the dry locker should be provided to enable per¬ 
sonnel to service the hoisting lines and lighting fixtures. A 
traveling ladder, similar to one used in a shoe store, could 
easily be installed. This would permit access to all walls 
and the overhead. In the event walls are obstructed at the 
floor level, the ladder could be built in two sections, and the 
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bottom section hooked up after the free sliding top half has 
been placed in position. 

Air conditioning. —Every dry locker should be air con¬ 
ditioned with a unit of an appropriate size to maintain the 
recommended temperature and humidity range for the long 
life of the parachute. 

Humidity control is even more important than tempera¬ 
ture, since dampness causes mildew in fabrics. An electric 
dehumidifying unit can reduce the moisture content of the 
air. If the air-conditioning unit fails to decrease the hu¬ 
midity, a dehumidifier can be placed in the dry locker to 
supplement the air conditioner and bring the humidity down 
to the correct value. 


Fabric Work Section 

The fabric section is composed mainly of sewing machines 
and cutting tables. 

Sewing machines. —A well-established FASRon para¬ 
chute loft will have a range of sewing machines that will 
adequately handle light, medium, and heavy duty work. 
Light duty work, in most instances, is in the minority; while 
the medium work, made up of heavily woven cloth and light¬ 
weight canvas, requires the greatest amount of time and oc¬ 
cupies the most space. Heavy canvas and webbings are in 
the middle of the workload program and the space and loca¬ 
tion allotted to these machines should be governed accord¬ 
ingly. Sewing machines are capable of performing per¬ 
fectly, provided they are given the proper care and are used 
on the materials they were designed to handle. It is the 
responsbility of the Parachute Rigger in charge of the loft 
to see that the sewing machines are kept running and are 
not abused. A light duty sewing machine should be used 
exclusively for nylon cloth and other equally light woven 
fabrics. The light duty sewing machine reserved for me¬ 
dium work has a much greater range and both will be dis¬ 
cussed in the following chapter along with other standard 
types. 
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Cutting table. —cutting table should be about 33 inches 
high, so that the operator may comfortably perform any 
cutting operation. The table should be at least 54 inches 
wide to handle the most popular widths of materials. The 
length depends on the available area and .the workload. 

Lockers. —^Any number of small items like measuring in¬ 
struments, cutting, stapling, and setting tools should be 
safely stowed in lockers. 

Fabric conveyer.— A full bolt of fabric weighs about 
150 pounds. This material must be easily moved about 
the shop. A fabric conveyer of a simple and strong design 
as shown in figure 6-9 will serve this purpose. Notice the 
large rubber casters, the heavy two-inch pipe, and the steel 
beams. This unit was constructed to withstand a load of 
700 pounds. 

Not all fabric conveyers need to be portable. The major 
part of .the work being performed, the location, and the 



Figure 6—9.—Fabric conveyer. 
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Figura 6—10.—Stenciling toble. 


facilities of the fabric section will determine the design of 
the conveyer. 

Stenciling table. —table especially designed for sten¬ 
ciling purposes is a useful accessory. The construction 
should be heavy and sturdy with top dimensions large enough 
to accommodate a packed seat type parachute when laid out 
flat. A large drawer can be used to store two sizes of ad¬ 
justable stencils and hold small accessories like felt pads 
and discarded toothbrushes adapted as stenciling brushes. 
Arranged along the side is a nonspill holder for stenciling 
fluid. The bottom shelf can be used to store clean con¬ 
tainers or anything else that will make a stenciling job easier 
to perform and neater. Figure 6-10 illustrates this device. 

Wax pot and searing wire stand. —^Any parachute loft 
handling a large workload should be equipped with a wax 
pot stand and a searing wire. The electrically heated wax 
pot contains a mixture of beeswax and paraffin. This mixture 
is used for dipping the cut ends of cotton and linen webbings 
and tapes to prevent fraying. For the same purpose, a 
searing wire, insulated, and rigged across a three-inch bridge. 
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is used to sever and sear nylon webbings and tapes. The 
stand can be rigged with one or more wax pots that can be 
plugged into receptacles located on the backboard of the 
stand designed with switches and indicating lights. The 
searing element, or hot wire, can be permanently installed 
on the stand with a switch and indicating light. The light 
glows when the switch is on. 

Laundry 

This is NAVAL AVL4TION, and since Navy is associated with 
WATER, salt water, it is only logical to expect an occasional 
salt water soaked parachute. Every FASRon and NAS loft 
can be equipped with inexpensive, slate, wash tubs located 
in a separate section remote from the dry locker for the pur¬ 
pose of rinsing their parachutes. 

Drying. —Hoisting lines rigged directly over the tubs offer 
an excellent means of pulling the parachutes out of the rinse 
water. The better equipped laundry will have an exhaust 
fan installed about 30 feet from ground level to move a 
greater quantity of air through the wet fabric than would 
otherwise be possible. 


Life Raft Section 

Talcs, cements, and solvents, used in life raft maintenance, 
can be harmful to parachutes. Fumes from acids and am¬ 
monia can be ruinous. A parachute loft and a welding shop, 
located side by side, are out of place. The life raft section, 
due to the nature of work performed, should be separated 
from the parachutes. Small establishments have no choice 
in the matter, and must take precautions not to contaminate 
the parachutes with talcum powder and other injurious ma¬ 
terials. Talc is a mild abrasive and is harmful to the fine 
fibres of a canopy, especially in large quantities. The life 
raft, life vest, and all other rubber flotation gear, with main¬ 
tenance equipment, will be discussed in volume 2 of this 
series; also, the same holds true for the oxygen laboratory. 
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Inflammable Gear Locker 


All inflammables are to be stored in special lockers or 
shacks outside of the parachute loft. When in doubt about 
the inflammable characteristics of liquids or pastes, check 
with the Station Fire Department. Regardless of an out¬ 
side location of the inflammables, the structures housing them 
should be ventilated. Some inflammables are rendered use¬ 
less if frozen and must be stored at temperatures well above 
freezing. Before any one of these items can be stored in¬ 
doors in metal lockers away from heat sources, special per¬ 
mission must be secured from the Squadron and Station 
First Lieutenant. These officers are guided by local Station 
Regulations and the Fire Chief, who is responsible to the 
Commanding Officer for the fire security of all buildings 
and structures located on the base. 

Avoid spontaneous combustion. Oil and paint-soaked 
rags should be placed in special containers provided for the 
purpose. On a temporary basis, and when in doubt about 
the combustion potentials of any liquid-soaked rag, hang it 
where the air can circulate freely around it. Never store 
dirty rags in a heap. 


Office 

Paperwork and office are more or less synonymous. The 
business of saving lives involves paperwork, the amount de¬ 
pending on the volume and variety of lifesaving equipment 
handled by a particular organization. We wouldn’t expect 
the Parachute Rigger to invite us into his office, but we would 
expect him to have in his possession a complete up-to-date file 
on all of the necessary publications to properly conduct his 
business. This would also include records of parachute in¬ 
spections and packing dates, including modifications (Para¬ 
chute History Cards); life raft inspections and packing 
dates; life vest inspections; oxygen system ground crew 
checks; oxygen regulator bench checks; oxygen regulator 
changes; oxygen cylinder contamination tests; inspection 
and test of aircraft safety harness; and inspection of fire 
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Figura 6—13.—Lift vest racord. 
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Figura 6—14.—Solely belts ond shoulder harness Inspection log entry. 
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Figure 6-15.—Oxygen regulotor record. 
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Figure 6—16.—Oxygen system inspection ond test record. 


extinguishing systems, where and when installed. At the 
present time, there are no particular recording forms other 
than the Parachute History Card for maintaining office rec¬ 
ords of lifesaving equipment. 

Many record forms are locally determined. Records are 
valuable for dozens of different reasons and nothing is more 
valuable than a complete account when trouble upsets the 
pattern of normal routine. 

Study all publications related to your work. Make cer¬ 
tain that the records prepared cover everything, including 
serial numbers, and are neatly compiled. Keep a rough and 
a smooth log. The smooth log should be readily available 

7B0 


Digitized by 


Google 





























and should be kept up to date on a weekly or monthly basis, 
depending on conditions. 

Large establishments justifiably need office space for filing 
records, issuing job orders, preparing watch lists, compiling 
publications, and innumerable similar tasks associated with 
office work. 

Figures 6-11 through 6-16 illustrate a number of typical 
inspection log entries made by a Parachute Rigger. The 
record is indicative of the equipment of one particular squad¬ 
ron and is not to be interpreted as an overall model. 

Technicol Library 

All operating units of the Navy are required to main¬ 
tain fiiles of publications on the mechanical equipment they 
use. In order to keep this tremendous volume of technical 
data up to date requires the services of hundreds of people 
operating from a central agency. Millions of dollars are 
spent annually for disseminating technical information 
throughout the fleet and other units. For example, a certain 
piece of equipment breaks down because of some inherent 
mechanical defect, or a new and revolutionary procedure is 
developed that will make an operation safer and more ac¬ 
curate. These and dozens of other conditions both beneficial 
or harmful would remain relatively unknown if it were not 
for the Navy publications. Take advantage of your tech¬ 
nical library, local or remote, and learn all there is to know 
about the effectiveness, and reliability of the equipment in 
your charge. Keep up to date by using the Naval Aero¬ 
nautic Publications Index^ NavAer 00-500, and its supple¬ 
ments. 

Familiarize yourself with aircraft manuals and pilot’s 
handbooks relative to the squadron. In this way you will 
be able to apply your training more effectively. 

Storeroom 

The storeroom needs no introduction other than a word of 
caution: Do not enter a storeroom unless authorized by proper 
authority; never leave it unlocked and unattended. Here 
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are two simple statements to remember and they will serve to 
prevent disagreeable circumstances. Almost any storeroom, 
the responsibility of which lies with the Commanding Officer, 
represents an investment involving large sums of money. Do 
not jeopardize his position through negligence or ignorance. 

A storeroom should carry items of equipment which are 
needed for everyday use and replacement. Provisions for 
issuing and receiving materials without confusion should 
be included in the physical layout of any storeroom. 

Requisitioning material.— Performing all the tasks in¬ 
volved in an operating squadron leaves a Parachute Rigger 
with little time for specialization. He must perform all of 
the varied jobs of his rating. He should be able to order 
equipment accurately and intelligently, and in accordance 
with the policies of his unit. He should be able to use the 
indexes provided for ASO and Standard Stock Material. 
He should be cost conscious and use the cheapest materials 
available, consistent with safety, that will do the job. He 
should maintain a file on past and pending requisitions in the 
interest of efficiency and self-protection. 

Before turning over a piece of ‘‘accountable” equipment 
to his unit storekeeper, he should get a receipt for that spe¬ 
cific item showing the serial number. Help eliminate mis¬ 
takes in crediting. Cooperate with storekeepers and mark 
all containers plainly, giving complete information on the 
equipment contained. Anticipate your needs and do not wait 
until the last minute to order an item. 

A step-by-step procedure for requisitioning material fol¬ 
lows : 

1. Use correct nomenclature as listed in the catalog. 

2. Fill out a preliminary requisition stub and give the stock 
number, nomenclature, and quantity desired. Date it, 
sign it, and record it, or keep a carbon copy for your 
file. Be sure to include the name for your department: 
Parachutes. 

3. Some squadrons require the Parachute Officer’s signa¬ 
ture on a preliminary requisition. This is a good prac¬ 
tice since it gives the Parachute Officer a good running 
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account of the money and material being expended in 
his department. 

4. Turn your requisition over to the unit storekeeper re¬ 
sponsible for preparing the regular material requisi¬ 
tion form which must be signed by the unit’s Supply 
Officer, 

5. After a reasonable amount of elapsed time, check on 
your ordbr. 

6. Sign the related requisition stub when receiving the 
order and mark the record received. 

Storage problems. —Protect your parachutes from rodents 
and other pests. Store unpacked parachutes in closed con¬ 
tainers. Dampness should no longer be a problem since there 
are so many reliable and efficient dehumidifiers available. 

Overstocking is a wasteful process. 

TEMPERATURE AND HUMIDITY 

Where air conditioning is available, the temperature and 
humidity table 6-1 will serve as a guide. 


Toble 6—1Porochute loft tomporcituro ond humidity ranpot. 


Location 

Range 

Temperature 

Relative humidity 

Dry Locker_ 

Ideal_ 

o 

C 

40%. 

30% to 60%. 

Safe average_ 

60° to 85° F-- 

Storage_ 

Ideal_ 

70° F_ 

40%. 

30% to 60%. 


Safe average_ 

60° to 75° F-- 

Packing loft_ 

Ideal_ 

Safe average- 

75° F_ 

60° to 85° F-. 

60%. 

30% to 60%. 


Note: The maximum temperature for any space is 110° F. 


Air is a mixture of several gases, chiefly nitrogen, oxygen, 
and carbon dioxide. The atmosphere contains these gases in 
a definite ratio whereas the evaporated water called water 
VAPOR varies in amount but is never more than 4 percent by 
volume of the atmosphere. 

PsYCHROMETER.— This is an instrument used for measuring 
the amount of water vapor present in the atmosphere. The 
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instrument consists of a wet-bulb and a dry-bulb ther¬ 
mometer. 

As the water evaporates from the wick around the wet bulb 
it is cooled, giving a lower reading than that of the dry unit. 
The faster the water evaporates, the lower the reading on 
the wet-bulb thermometer. If no evaporation occurs (if the 
air is saturated), both thermometers will give the same 
reading. 

Knowing both wet- and dry-bulb temperatures, the abso¬ 
lute and relative humidity may easily be determined from 
carefully prepared charts accompanying each instrument. 

The amount of water vapor which a given volume will 
hold is dependent upon the temperature. A cubic foot of 
saturated air at 70° F. contains 8.07 grains (1 lb.=7,000 
grains). 

Sling psychrometer.— The standard psychrometer, when 
used as a portable hand-whirled instrument, is termed a 
SLING psychrometer, shown in figure 6-17. The sling con¬ 
sists of a wooden grip with a swivel head and harness type 
snap or spring clip for attaching to the top hole of the 
psychrometer frame. 

When not in use the sling psychrometer should be hung 
on a suitable hook and in a secure position away from the 
possibility of damage. 

For a check on humidity, remove the psychrometer from 
the hook and take it to a clear, open place, preferably exposed 
to the wind. Never touch the bulb or stem in handling or 
expose to the direct rays of the sun while making an observa¬ 
tion. The bulb of the wet-bulb thermometer, which is cov¬ 
ered with a wick, is wet at the time an observation is made. 
Stand in a clear place facing into the wind, and hold your 
arm close to your body, forearm extended, shading the 
psychrometer with the body. Rotate the psychrometer with 
the wrist. For the best results, whirling should produce an 
airflow of not less than 15 feet per second (approx. 120 
r. p. m.). Bring the instrument to a stop without any sharp 
jar, lifting it to eye level and read both thermometers to the 
nearest tenth of a degree, reading the wet bulb first. The 
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Figure 6—17,^SIing psychremeter. 


whirling is repeated and other readings are made until the 
wet-bulb temperature fails to show further decline. 

When freezing temperatures are encountered, remove the 
wick and apply distilled water to the bulb, using a camel’s- 
hair brush, until a thin coating of ice covers the wet bulb. 
Then take the observation in the manner described above, 
keeping in mind that it takes considerably longer to get an 
accurate wet-bulb reading under these conditions. 

When taking the psychrometer reading indoors, continue 
the process in any confined section of the parachute loft, dry 
locker, storeroom, packing section, or wherever a reading is 
desired. When the indoor readings have been completed, a 
comparison with outdoor conditions will be possible. 

Calculate the difference between the dry-bulb and the wet- 
bulb temperature readings. After the difference is obtained, 
the next step is to enter on the tables, based on the barometric 
pressure nearest the normal station pressure. The tables are 
found in the U. S. Weather Bureau Publication No. 235. 
The arguments are the dry-bulb temperature as given in the 
vertical column at the left of the table, and the depression of 
the wet-bulb printed across the top of the table. Dew-point 
and relative humidity data are given as tabular values on 
correspondingly captioned pages. 


285 


Digitized by CjOOQle 



For example: Suppose the barometer reading is 30.00 
“Hg.” (read 30 inches of mercury), the dry-bulb temperature 
is 69° F., and the wet-bulb temperature is 61° F. (Eefer 
to table 6-2.) The left-hand column is headed, “Air Tem¬ 
perature.” This is dry-bulb temperature and is in degrees 
Fahrenheit. The other columns are headed, “Depression at 
wet-bulb thermometer.” This “Depression” is the difference 
in the readings at the wet- and dry-bulb thermometers. In 
this example, the depression is 69 minus 61, or 8° F. Lo¬ 
cate 69° F. in the left-hand column. Follow horizontally to 
the right on this line to the column headed 8.0. Now, read 
the value of the relative humidity, which in this case is 63 
percent. 

Hygrothermograph. —^The humidity element of the hy- 
grothermograph, the standard instrument for the measur¬ 
ing and recording of relative humidity, consists of separate 
bundles of the best grade natural blonde human hair, about 
50 strands in all, spread into 8 groups. The hair element 
increases in length with rising or high humidities and de¬ 
creases in length with falling or low humidities. These 
changes in length make it possible to make humidity mark¬ 
ings on a record chart. 

The relative humidity hair element is secured at the lower 
end to a pivoted end clamp. This is similar to that of the 
temperature element and permits adjustment of hair ten¬ 
sion when setting to current humidity. The upper end of 
the element is attached to a small lever arm that operates 
the upper lever cam through a vertical link and lever arm. 
The pen arm is of the pressure gravity type. 

The humidity is read on a hygrothermograph chart by 
first finding the point at which the appropriate printed 
time curve intersects the humidity trace. This point is 
evaluated in terms of humidity by referring it to the closest 
of the horizontal printed lines of the chart. These lines 
correspond to the engraved markings found on various in¬ 
struments, the scale being based on relative humidity values 
from 0 to 100. Interpolation may be necessary for values 
of humidity and time between those corresponding to the 
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Figure 6—19.—41ygrothermograph mounted on telescoping stond. 


printed lines of the chart. The current humidity adjust¬ 
ment is made if the error of the reading on the chart is in 
excess of 5 percent from the relative humidity obtained from 
the psychrometric reading. (See fig. 6-18.) 

The hygrothermograph should be mounted on a horizontal 
platform, centrally located with the base 3 feet from the floor 
of the dry locker. (See fig. 6-19.) 

The graph or chart should be filed for future reference and 
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Figure 6—20.—Steps in mounting the hygrothormograph chart. 


comparison. In this way the effectiveness of an air-condi¬ 
tioning system can be evaluated. In the absence of an air- 
conditioning unit, the records compiled by a hygrothermo- 
graph can justify the reasons for installing air conditioning. 
The chart is very simply installed on a rotating drum of the 
instrument which is spring-operated to run with the accuracy 
of a clock. Figure .6-20 illustrates the steps used in mount¬ 
ing a chart on the drum. 

Conversion of Fahrenheit and Centigrade 

Publications making reference to temperatures usually 
give each of them in both Fahrenheit and centigrade. Occa- 
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sionally, however, only one scale is referenced. In view of 
this fact and the possibility of a conversion table not being 
readily available, it is an asset to know how to convert the 
temperature scales mathematically. 

Five centigrade degree divisions are equal in scale value 
to nine Fahrenheit degree divisions, and 0° on the centigrade 
scale corresponds to 32° on the Fahrenheit scale. Both 
scales have the same temperature value at —40°, that is 
—40° C. is the same identical temperature value as —40° F. 

To convert from the Fahrenheit to the centigrade scale, 
hrst determine the number of Fahrenheit degrees the given 
temperature is above or below the freezing point (32° F.), 
and then multiply by %. To convert from centigrade to 
Fahrenheit, first multiply by % in order to find the number 
of Fahrenheit degrees the given temperature is above or 
below the freezing point. 

There are 32 degrees on the Fahrenheit thermometer be¬ 
fore the freezing point is reached and zero degi'ees on the 
centigrade thermometer. The ratio existing between Fahren- 
heit degrees and centigrade degrees is 180 to 100, or 
Hence, 

F-32 , 180 

c 100* 

Therefore, to change centigrade to Fahrenheit, multiply by 
% and add 32 to the product. To convert Fahrenheit to 
centigrade, subtract 32 from the Fahrenheit reading and 
multiply by %. 

PROBLEMS CONFRONTING THE AIR GROUP RIGGER 

Supply.— ^Allowance lists do not always provide for the 
maintenance of COa and oxygen equipment. It is necessary 
that the Parachute Bigger be prepared to justify, in writing, 
the reasons for drawing certain tools in excess of allow¬ 
ance. Present your justification to the Squadron Supply 
Officer via the Parachute Officer. 

Do not wait until the last minute to order a particular 
item. Anticipate the demand and order equipment early 
enough to meet the work schedule. Squadrons move around 
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a great deal, sometimes changing from one base to another 
in a matter of months. It will be necessary to reorder equip¬ 
ment not delivered at the old station as the material obliga¬ 
tion is not transferable. Whenever obligating material not 
in stock, take time to check on the expected delivery date, 
as the squadron may be transferred before the material can 
be delivered. Emergencies are treated differently from nor¬ 
mal stock channels. Do not try to handle material emer¬ 
gency orders alone. The Parachute Officer will make the 
arrangements while you assist him in every detail. 

When a technical publication has been received that 
specifies a modification of equipment on hand and lists the 
material necessary to do the job, order the material imme¬ 
diately. Make a record of the order directly on the publi¬ 
cation and in the record book. When the modification has 
been completed report to the Parachute Officer that you have 
complied with the directive. Follow-up on every order. Be 
especially careful when ordering materials connected with 
any modification directive. 

Moving on and off the aircraft carrier. —The Para¬ 
chute Rigger is not confronted with any serious problems of 
packing his gear when preparing to embark aboard an air¬ 
craft carrier. Most of the parachutes are flown aboard in 
aircraft and only the spares need be packed for shipment 
with other squadron gear. A parachute bag is usually 
satisfactory as the shipping container, and will offer a fair 
degree of protection. However, the bag isn’t crush proof, 
and certain precautions are necessary to protect the para¬ 
chute from being damaged. The best method of protection 
is to ship the spare parachutes with the personal gear of the 
crew. Do not permit them to be loaded in cargo nets with 
tool boxes, cruise boxes, and other heavy metal objects. 

When your gear is hoisted aboard, be there to receive it 
and move it immediately to the spaces assigned, as the para¬ 
chute loft facilities may not be large enough to accommo¬ 
date everyone’s equipment. Secure all loose boxes with line 
or cable of adequate strength. Cooperate with the ship’s 
company men. 
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In preparing to disembark, take time to clean up. Make 
certain that all gear belonging to the ship and held in your 
custody is safely returned and acknowledged. 

Dealing with FASKon. —^The Squadron Kigger’s asso¬ 
ciation with a FASKon and an air station activity can be 
pleasant. A few items to bear in mind that will be helpful 
in establishing a good working relationship follow: 

1. Help keep the spaces clean. 

2. Observe the working schedule of others and do not 
stack your gear on the tables or take up floor space with¬ 
out checking with everyone concerned. Follow this 
and you won’t be an interference. 

3. Air and dry your parachutes for the minimum period 
and clear the dry locker for the next man’s use. 

4. Do not attempt .to repair a sewing machine without the 
authority of the Parachute Rigger in charge of the loft. 

5. Return all gear so that you as well as others can use it 
again. 

6. Sign custody receipts and take good care of .the gear 
checked out in your charge. 

7. When returning gear held in your custody, insist on 
the receipt. 

8. Do not abuse loft equipment. 

9. Keep your feet off the tables and sewing machines. A 
careless attitude leads ,to careless working habits. 
Never “skylark” around lifesaving equipment. Such 
frivolous conduct could be misconstrued as an indica¬ 
tion of the kind of work being performed. 


QUIZ 

1. In order to determine the material requirements for modification 
of a piece of equipment in your charge, you would consult 
a. the BuAer Manual 
h. the Parachute Manual 

c. Technical Publications 

d. the Parachute OflScer 
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2. The maximum percent by volume of water vapor in the atmosphere 
can be 

a. 4 percent 

b. 6 percent 

c. 8 percent 

d. 12 percent 

3. What records are the most important for a Parachute Rigger 
to maintain? 

a. Parachute History Cards 

b. Technical Publications 

c. Job orders performed 

d. Past and pending requisitions 

4. What is the NavAer number of the "Naval Aeronautic Publications 
Index? 

a. NavAer 00-500 

b. NavAer 00-501 

c. NavAer 13-5-501 

d. NavAer DD 535 

5. Which item is the most harmful to parachutes? 

a. Talc 

b. Acid fumes 

c. Gleaning solvents 

d. Hydraulic fluid 

6. Dirty, oily rags should be stored in 

a. a heap outdoors 

b. special lockers located in the oxygen shop 

c. metal lockers in the loft 

d. special lockers outside the loft 

7. Which type of line would be used as a hoisting line to suspend 
parachutes in a dry locker? 

a. Hemp 

b. Rope 

c. Signal halyard 

d. Suspension 

8. What is the most suitable height for a cutting table? 

a. 24 inches 

b. 30 inches 

c. 33 inches 

d. 36 inches 
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9. Under which condition does cloth tend to generate static electric¬ 
ity? 

a. Wet 

b. Damp 

c. Dry 

d. Excessively dry 

10. What is the ideal height of a dry locker? 

a. 28 feet 

b. 32 feet 

c. 45 feet 

d. 60 feet 

11. The parachute is completely inspected at least once every 

a. 10 days 

b. 30 days 

c. 60 days 

d. 90 days 

12. A parachute charged with static electricity would 

a. shock the Jumper 

b. weaken the canopy fabric 

c. cause line overs 

d. cause the canopy folds to adhere 

13. What is the minimum distance allowed between packing tables? 

a. 1 foot 

b. 2 feet 

c. 3 feet 

d. 6 feet 

14. The maximum expected daily workload for a parachute table per 
day is 

a. 10 parachutes 

b. 15 parachutes 

c. 25 parachutes 

d. 30 parachutes 

15. What is the minimum distance that parachute bins should be built 
from the bulkhead? 

a. Against the bulkhead 

b. 3 inches 

c. 4 inches 

d. 6 inches 

16. What is the recommended type of lighting for the parachute loft? 

a. Natural light 

b. Blue light bulbs 

c. Fluorescent 

d. Incandescent 
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17. Which type of ship offers the best parachute loft facilities? 

a. CVE 

b. CVL 

c. CVA 

d. AVP 

18. What is the minimum clearance allowed between the bottom row 
of parachute bins and the deck? 

a. 4 inches 

b. 6 inches 

c. 12 inches 

d. 18 inches 

19. If your squadron is on a CVE at sea and the parachutes assigned 
are overdue for repacking, you would 

a. wait for shore establishment packing facilities 

b. notify your Parachute OflScer that there are no packing fa¬ 
cilities aboard 

c. pack on messhall tables to meet the schedule 

d. sign the outside Packing Record Card to the effect that para¬ 
chutes were repacked 

20. A FASRon parachute loft should be centrally located 

a. near the line, accessible to all squadrons 

b. near the industrial area accessible to supply 

c. near the O & R loft so its equipment is accessible to the squad¬ 
ron riggers 

d. with the loft and oxygen shops combined in the same space 

21. It is necessary that a small parachute loft have a 

a. packing table, bins, and office 

b. packing table, sewing machine, and wash tubs 

c. sewing machine, storeroom, and packing table 

d. sewing machine, bins, and packing table 

22. Given 77® F., what is the reading on a centigrade thermometer? 

a. 25® C. 

b. 30® C. 

c. 45® C. 

d. 60® C. 

23. If you are in a squadron and are working in a FASRon loft you 
would 

a. air and dry your parachutes for the maximum period of time 

b. repair all sewing machines that are not in working order 

c. set up your own working schedule 

d. adhere to the planned schedule. 
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24. The diflference in the temperature readings of a wet- and dry-bulb 
thermometer is called 

a. barometric reading 

b. relative humidity 

c. depression 

d. dew point 

25. Uaing the hygrothermograph chart (fig. 6-18), what is the relative 
hunddity at 0700 Wednesday? 

a. 66 percent 

b. 90 percent 

c. 77 percent 

d. 54 percent 

26. What is the mounting height of the hygrothermograph installed 
in the dry locker? 

a. Deck level 

b. Three feet 

c. Five feet 

d. Six feet 

27. The hygrothermograph chart is installed in the instrument on a 

a. panel 

b. spindle 

c. piston 

d. drum 

28. Which action has a cooling effect? 

a. Saturation 

b. Condensation 

c. Humidification 

d. Evaporation 
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SEWING MACHINES 

You will be called upon to perform an enormous quantity 
of repair work on parachutes and survival equipment. Re¬ 
pair work in this instance means sewing. Sewing, in turn, 
requires a thorough knowledge of the specialized tools used. 
Sewing equipment consists of sewing palms, needles, awls, 
and sewing machines. 

The type of stitch commonly used and made by sewing 
machines in repair work is the lockstitch, type 301. (See 
fig. 7-1.) The lockstitch is made by passing the needle and 
thread through the materials to be sewed. A sewing hook, 
designed to catch the loop formed by the needle, catches the 
loop and passes it around a lower thread (the bobbin thread). 
With the return of the needle back through the material, 
along with proper thread tension and action of the takeup 
lever, a perfect lockstitch is made. Properly operating and 
adjusted machines will make sewing an ease. 

Sewing machines may be divided into two types— oscil¬ 
lating and ROTARY. Both types are operated by electric 
motors and are fitted with rheostats, or special clutch ar¬ 
rangements, that enable the operator to control the speed. 

Oscillating type sewing machines are named for the ac¬ 
tion of the sewing hook which rocks back and forth through 
half a revolution to complete one stitch. 
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Tak«-up kv^r in down position 



Point of hook picks op 
p in noodio throod 


Figure 7—1 .-^A) The lockstitch. Point of hook picks up loop of thread. 


Eotary type sewing machines are also named for the ac¬ 
tion of the sewing hook which makes two complete revolu¬ 
tions to complete one stitch. 

Machines falling within both types will be discussed in 
this chapter. 

It must be remembered that a manufacturer’s parts list 
and operation manual is required to properly service each 
class of machine. 
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Figure 7—Th« lockstitch. Noodio throad boing drawn around bobbin. 

SINGER SEWING MACHINE 31-15 

The 31-15 is an oscillating type sewing machine of mod¬ 
erate speed which makes a lockstitch. It is intended for 
sewing clothing, is best for nylon cloth sewing, and is used 
for sewing lightweight canvas up to 8 ounces. The Singer 
Sewing Machine 31-15 is illustrated in figure 7-2. 

When the machine is in operation, the balance wheel 
TURNS over toward the operator. 
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Tak«-up Uv^r pulls thruads 
up into contor of matorial 



Hook makos 2 rovolutions 
for oach stitch 

Figure 7-1.—(C) The lockstitch. Top and boHom threads centering in material. 



Figure 7-1.—(D) The iockstitch. Top thread advancing for next stitch. 
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Figura 7—2.—Singer Sewing Machine 31—15. 


Lubrication 

Oil the machine at oiling points shown in figures 7-3 
through 7-5. (Arrows indicate oiling points.) The ma¬ 
chine should be oiled frequently when it is in continuous use; 
twice daily when in constant use. 

Oil should be applied regularly to the shuttle bearing in 
the shuttle race. Occasionally remove the faceplate and 
apply oil to the bearings and joints that are uncovered. 

Use castor base oil, as other mineral base type lubricants 
tend to gum the machine. Check and follow the manu¬ 
facturer’s recommendations. 

Needles 

Needles for the 31-15 Singer Sewing Machine, when used 
on a power table, are of class and variety 16 x 87. Needles 
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Figure 7—5.—Oiling points in the base of the machine. 


are available in various sizes and any of the following sizes 
may be used: 14,16,17,18,19, 20, 22, and 23. Needles vary 
in size according to number. The smaller the number the 
smaller the needle diameter; and the larger the number the 
larger the needle diameter. Needles do not vary in length 
within the same class and variety. 

The size of the needle to be used should be determined by 
the size of the thread, which must pass freely through the 
eye of the needle and the material to be sewed. If rough 
or uneven thread is used or if the thread is difficult to pass 
through the eye of the needle, the machine will not operate 
successfully. 

Orders for needles must specify the quantity required, the 
SIZE number, and the class and variety numbers separated 
by an “x.” 

An example of an order follows : 

100 No. 18,16 X 87 needles. 

The best results will be obtained in using the needles fur¬ 
nished by the manufacturer. 
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Table 7—1.—Relative sizes of needles and thread. 


Sizes of 
needles 

Cotton thread 

Nylon thread 
size 

18_ 

24 X 4_ 

A and B. 

C. 

E. 

E. 

19_ 

24 X 4_ 

20_ 

24 X 4_ 

22_ 

16 X 4_ 




For an enlarged view of a* needle used in an oscillating 
type sewing machine see figure 7-6. 


SHAFT SHORT THREAD 



Figure 7-6.—^Sewing machine needle adaptable to the 31—15 sewing machine. 

Thread 

Left twist thread (also known as Z twist (ASO Cata¬ 
log)) should be used in the needle. Either right or left 
twist thread can be used in the bobbin. 

Hold thread as shown in figure 7-7. Turn the thread to¬ 
ward you, holding it between the thumb and forefinger of 
the right hand; if left twist, the strands will wind tighter; 
if right twist, the strands will unwind. 

Operation 

The following practices and procedures will insure smooth 
operation of the machine: 

1. The balance wheel must always turn toward the 
operator. 
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Figura 7—7.—How to dotormino tho twist. 


2. Do not run the machine with the presser foot resting 
on the feed dog without material being under the presser 
foot. 

3. Do not run the machine when both bobbin case and 
needle are threaded unless there is material under the 
presser foot. 

4. Do not try to help the machine by pulling the material. 
You may bend or break the needle. If properly ad¬ 
justed, the machine feeds the work without assistance. 

5. The slide over the bobbin case should be kept closed 
when the machine is in operation. 

Safety precautions. —In the interest of safety, practice 
the following precautions: 

1. Keep your head away from the takeup lever. 

2. When running the machine do not take your eyes away 
from the needle and presser foot. 

3. Keep your fingers from under the needle. 

Thread stand. —The dual spool platform is moimted on a 
power table and is used to hold large commercial type threads 
and cords. Wire guides (A, fig. 7-8) should be adjusted di¬ 
rectly over the center of the spool for even tension. 

This type stand is used on all single needle industrial sew¬ 
ing machines. 
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(A) 



Figura 7—8.—^Thrtad stand. 
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To SET THE NEEDLE.— ^Tum the balance wheel toward you 
until the needle bar moves upward to its highest point; loosen 
the screw (see fig. 7-3) in the needle clamp; insert the needle 
ALL THE WAY into the needle bar so that the long groove of 
the needle is toward the left and the eye of the needle is di¬ 
rectly in line with the arm of the machine; then retighten 
the screw. 

To THREAD THE MACHINE (fig. 7-9).—Pass the thread from 
the thread stand to the thread post (right to left through the 
bottom hole then right to left through the top hole) or from 
the spool pin at the right on the top of the machine from 
right to left through the top hole (1), in the thread retainer, 
from left to right through the middle hole (2), in the thread 
retainer, and from right to left through the bottom hole 
(3), in the thread retainer, down and under from right to 
left between the tension disks (4), into the thread takeup 
spring (5), drawing the thread up and beyond the spring 
end so that it comes out in the center of the spring, under 
the tension thread guard (6), up and from right to left 
through the hole in the end of the thread takeup lever (7), 
down through the thread guide (8), down through the thread 
guide (9), into the thread guide (10), and from left to right 
through the eye of the needle (11). Draw about two inches 
of thread through the eye of the needle with which to com¬ 
mence sewing. 

To REMOVE THE BOBBIN.— Tum the balance wheel toward 
you until the needle moves upward to its highest point. Draw 
out the slide in the bed of the machine for visibility, reach 
down under the table and with the thumb and forefinger 
of the left hand open the bobbin case latch (fig. 7-10) and 
lift out the bobbin case. While the latch remains open, the 
bobbin is retained in the bobbin case. Kelease the latch, tum 
the open end of the bobbin case down, and the bobbin will 
drop out. 

To WIND THE BOBBIN (fig. 7-11).—Fasten the bobbin 
winder to the table with its driving pulley in front of the 
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Figure 7-11 .—Winding the bobbin. 


machine belt, so that the pulley will drop away from the belt 
when sufficient thread has been wound on the bobbin. 

Place the bobbin on the bobbin winder spindle and push it 
on as far as it will go. Pass the thread down through the 
thread guide (1) in the tension bracket, around the back and 
between the tension disks (2). Then wind the end of the 
thread around the bobbin a few times, push the bobbin winder 
pulley over against the machine belt, and start the machine. 

When sufficient thread has been wound on the bobbin, the 
bobbin will stop automatically. If the thread does not wind 
evenly on the bobbin, loosen the screw (A) in the tension 
bracket and move the bracket to the right or left as required; 
then tighten the screw. 

The amount of thread wound upon the bobbin is regulated 
by the screw (B). To wind more thread on the bobbin turn 
the screw to the left. To wind less thread on the bobbin, 
turn this screw to the right. 

Bobbins can be wound while the machine is stitching. 

Threading the bobbin case (fig. 7-12).—Hold the bobbin 
between the thumb and forefinger of the right hand, drawing 
the thread on top from the left toward the right (view (A) ). 
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CO 

Figure 7—12.—^To Hireod the bobbin cote. 


With the left hand hold the bobbin case as previously 
shown with the thread slot in the edge near the top. 

Place the bobbin into the bobbin case, then pull the thread 
into the slot in the edge of the bobbin case (view (B)). 
Draw the thread down under the tension spring and into the 
delivery eye at the end of the tension spring (view (C)). 

Replacing the bobbin case.— ^After threading the bobbin 
case take it by the latch and hold it between the thumb and 
forefinger of the left hand. Place the bobbin case on the 
center stud (1, fig. 7-10) of the shuttle body with the position 
finger opposite the notch at the top of the shuttle race. Then 
release the latch and press the bobbin case back until the 
latch catches the groove near the end of the stud. (See fig. 
7-13.) Allow about two inches of thread to hang free. 
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Figure 7—13.—Bobbin cate threaded and replaced. 


Regulating the length of stitch.— The length of stitch 
is regulated by the thumbscrew (4, fig. 7-3) in the slot on the 
front of the upright part of the arm. To lengthen the 
stitch, loosen the thumbscrew and move it down. To shorten 
the stitch, loosen the thumbscrew and move it up. When the 
desired length of stitch has been obtained by test running the 
machine on scrap material, tighten the thumbscrew. 

To PREPARE FOR SEWING. —^With the left hand hold the end 
of the needle thread, leaving it slack from the hand to the 
needle. Turn the balance wheel over toward you until the 
needle moves down and up again to its highest point, thus 
catching the bobbin thread. Then draw the needle thread 
up and the bobbin thread will come up with it through the 
hole in the throat plate. (See fig. 7-14.) 

With the thread takeup lever at its highest position lay 
both threads back under the presser foot. 

To COMMENCE SEWING. —Place the material under the 
presser foot. Lower the presser foot by hand or knee lift, 
whichever is used, and commence to sew. To prevent fouling 
the needle thread in the bobbin race hold the ends of both 
threads and make the first two stitches manually turning the 
balance wheel toward you. Guide the material so it does not 
slip out from under the presser foot. 

Regulating the pressure on materials. —Pressure on the 
material is regulated by the thumbscrew (1, fig. 7-3) on the 
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Figur* 7-14.—Drawing up th« bobbin throod. 


top of the machine. To increase the pressure, turn the thumb¬ 
screw to the left. The pressure should be just heavy enough 
to enable the feed to move the work along evenly. 

To REGULATE THE TENSIONS.—The thread tensions can be 
checked at the time the length of stitch is set since a trial 
rim of stitches is necessary during this procedure. 

The tension on the needle thread should only be regulated 
when the presser foot is down. Having lowered the presser 
foot turn the small nut (2, fig. 7-3) at the front of the ten- 
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sion disks over to the right to increase the tension. To de¬ 
crease THE TENSION, tum the thumb nut over to the left. 

The tension on the bobbin thread is regulated by the screw 
(1, view (B), fig. 7-12) in the bobbin case tension spring. 
To increase the tension tum the screw to the right. To de¬ 
crease the tension turn the screw to the left. This screw is 
very small and is easily lost if extreme care is not exercised in 
backing it out when decreasing tension. If the screw is 
tightened excessively or is slightly long, it will penetrate to 
the inside of the bobbin case and prevent removal of the 
bobbin. 

When the tension on the bobbin thread has once been prop¬ 
erly adjusted for a particular size of thread, it is seldom nec¬ 
essary to change it, as a correct stitch can usually be obtained 
by varying the tension on the needle thread. 

For ordinary stitching the needle and bobbin threads 
should be locked in the center of the thickness of the ma¬ 
terial. (See fig. 7-15.) 



Figure 7—15.—Perfect stitch. 


If the tension on the needle thread is too tight, or if the bob¬ 
bin tension is too loose, the thread will lie straight along the 
upper surface of the material. (See fig. 7-16.) 



Figure 7—16.—^Tight needle thread tension. 


If the tension on the bobbin thread is too tight, or if that 
on the needle thread is too loose, the bobbin thread will lie 
straight along the underside of the material. (See fig. 7-17.) 
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Figure 7-18.—Adiuttment of the threod takeup spring. 


Removing the work. —Release tension on the foot treadle. 
Bring the thread takeup lever to its highest point, raise the 
presser foot, and draw the work and threads out from under 
the presser foot. Cut the threads close to the material, leav¬ 
ing about two free inches of bobbin and needle thread. 

To ADJUST THE THREAD TAKEUP SPRING (fig. 7-18).—The 
thread takeup spring (M) should be set so that when the eye 
of the needle reaches the material on the downward stroke of 
the needle bar the spring will be through acting on the thread 
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and will rest against the stop on the thread takeup spring 
regulator. 

If the thread takeup spring is not correctly set, loosen the 
setscrew (K) in the arm of the machine and turn the tension 
stud (L) to the right for more movement of the spring, or 
to the left for less movement. When the spring is correctly 
set, securely tighten the setscrew (K). 

The tension on the thread takeup spring should be just 
sufficient to take up the slack of the needle thread imtil the 
eye of the needle reaches the material in its descent. 

To increase the tension on the thread takeup spring (M) 
loosen the tension screw stud (L) and move the takeup spring 
from the recess in the regulator to the right between the 
regulator and the tension disks. When the required tension 
is obtained, securely tighten the tension screw stud and move 
the spring back into its position in the regulator recess. To 
decrease the tension, force the spring to the left between the 
regulator and the tension disks. 

Timing and Adjusting 

Setting the needle bar (fig. 7-19).—See that the needle 
is pushed up into the needle clamp as far as it will go. 

Turn the balance wheel toward you until the point of the 
shuttle reaches the center of the needle on the upward stroke 
of the needle bar. 

When the shuttle is in this position, the needle bar should 
have risen Yiq 6t an inch and the top of the eye of the needle 
should be Vie of an inch below the point of the shuttle (D). 

If the eye of the needle is not the correct distance below 
the point of the shuttle, loosen the screw (C) in the needle 
bar connecting stud and move the needle bar up or down, as 
may be required; then securely tighten the screw. 

Always turn the balance wheel of the machine by 
HAND BEFORE APPLYING POWER. Follow this rule after mak¬ 
ing adjustments and whenever approaching an unfamiliar 
machine. 

To RAISE OR LOWER THE FEED DOG (fig. 7-20).—The feed 
lifting rockshaft crank (F) should be set so that it raises the 
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Figure 7—19.—Needle and shuttle point correctly timed. 
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ngura 7—21.—Adjuttm^nt for timing fooding mochanitm. 


feed bar to its highest point, slightly less than the full depth 
of the teeth which project through the slots in the throat 
plate. To raise or lower the feed dog, loosen the clamping 
screw (G) and move the feed lifting rockshaft crank (F) 
until the feed dog is set at the required height; then securely 
tighten the clamping screw (G). To replace the shuttle race, 
remove the two screws (E). 

To TIME THE FEED DRIVING ECCENTRIC.— The feeding mech¬ 
anism located on the arm shaft should be timed so that the 
feed dog finishes its feeding movement (away from the oper¬ 
ator) when the thread takeup lever is at its highest point. 
The feed dog should always finish its feeding movement 
before the needle reaches the material on its downward 
stroke. 

When it is necessary to time the feeding mechanism, move 
the stitch regulator (4, fig. 7-3) down to its lowest.point for 
the longest stitch and turn up the round cover plate at the 
back of the machine. Loosen the feed eccentric setscrew 
(J, fig. 7-21) and turn the feed eccentric (H, fig. 7-21) until 
the feed is correctly timed as instructed; then securely 
tighten the setscrew. 
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CLASS 7-31 SINGER SEWING MACHINE 


The class 7-31 machine is a lockstitch heavy duty machine 
and is intended for use in sewing heavy canvas, webbings, 
and other material not adaptable to the lighter duty ma¬ 
chines. (See fig. 7-22.) 

During operation, the balance wheel should always turn 
toward the operator. 

Oil the machines at all oiling points shown in figures 7-23 
and 7-24. Oil frequently, twice daily when in constant use. 
Use a castor base oil recommended by the manufacturer. 



Figura 7-22.—-Class 7-31 Singar Sawing Machine. 



Figure 7—23.—Oiling peiilts at front of the machine. 
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Figur* 7—24.—Oiling points ot back of tho mochino. 


The procedure for ordering needles is the same for this 
machine as for the 31-15 sewing machine. 

Thread 

The same information holds true for this machine as for 
the 31-15 sewing machine. 


Toblo 7-2.-—Noodlos. 


Machines 

Class and 
variety 

Description 

Sizes 

7-31_ 

7 X 1... 

For fabrics_ 

19, 21, 22, 23, 24, 25, 26, 27. 

7-33_ 

7 X 5— 

For fabrics_ 

28, 29, 30, 31. 



Tobio 7—3.—Rolotivo sizot of noodlos and thread. 


Class and 
variety 

Sizes of 
needles 

Classes of work 

Thread and 
cord size 

7 X 1_ 

24_ 

Medium to heavy canvas_ 

3-cord. 

7x5_ 

28_ 

Heavy canvas and webbing_ 

6-cord. 
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Operation 

To SET THE NEEDLE.— The Same procedure may be followed 
with this machine as for the 31-15 sewing machine. 

To THREAD THE NEEDLE.— Tum the balance wheel toward 
you until the thread takeup lever (7, fig. 7-25) moves up to 
its highest position. Pass the thread from the unwinder, or 
thread stand to the thread post (right to left through the 
bottom hole then right to left through the top hole) through 
the thread guide (1, fig. 7-25) pass the thread through the 
second thread guide (2, fig. 7-25) over from right to left, 
continue passage between the thread retainer disks (3, fig. 
7-25), down and under and from right to left around the 
tension wheel (4, fig. 7-25), into the loop of the thread 
takeup spring (5, fig. 7-25), under the wire loop (6, figs. 
7-25 and 7-26), up and from back to front through the hole 
(7, figs. 7-25 and 7-26) in the thread takeup lever, down 
through the thread guide (8, fig. 7-26), into the slot (9, fig. 
7-26) in the vibrating presser bar, into thread guide (10, 
fig. 7-26) on the needle clamp, and from left to right through 
the eye of the needle (11, fig. 7-26), then pass the thread 
down through the hole in the lifting presser foot (12, fig. 
7-26). Draw about four inches of thread through the hole 
in the lifting presser foot with which to commence sewing. 



Figure 7—25.-—Threading the needle—7—31 sewing machine, (view (A)). 
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Figure 7—26.—Threading Hi« n««dl«—7—31 sowing machint, (vi«w (B)). 


Note that the lubricating cup (C, fig. T-25) has been by¬ 
passed. No lubricant is used to oil the threads and cords 
used in the manufacture or the repair of parachutes. 

To REMOVE THE BOBBIN (fig. 7-27).—Tum the balance 
wheel to bring the needle bar to its lowest position; then 



Figure 7—27.—Removing th« bobbin. 
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with the aid of a shuttle opening tool or a small screwdriver, 
insert the blade end in the slot (B) in the spring latch be¬ 
neath the shuttle cylinder. Press the latch away from the 
cylinder outward or toward the left as far as it will go, and 
the bobbin will drop out. 

To WIND THE BOBBIN.— Place the bobbin on the bobbin 
winder spindle and push it up closely against the shoulder, 
having the small pin in the shoulder enter the slot in the 
bobbin. 

Pass the thread from the thread stand through the hole 
in the left side of the bobbin from the inside. Push the bob¬ 
bin winder pulley up against the balance wheel and place 
the bobbin winder latch in position as shown in figure 7-28. 



Figure 7-28.—Winding the bobbin. 
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Figure 7—29.—Replacing the bobbin and threading the shuttle. 


Raise the presser foot and start the machine. The end of the 
thread must be held until a few turns are wound and then 
should be cut off. When sufficient thread has been wound 
on the bobbin, the bobbin winder will stop automatically. 

To REPLACE THE BOBBIN AND THREAD THE SHUTTLE (fig. 7- 
29).—Take the bobbin between the thumb and forefinger on 
the left hand, with the thread drawing off from the under¬ 
side toward the right. Place the bobbin in the cylinder as 
far as it will go, draw the thread into the slot (1) in the 
cylinder and under the tension spring into the delivery eye 
(2); then push the cylinder back until it is locked by the 
spring latch and allow about three inches of thread to hang 
free from the shuttle with which to commence sewing as 
shown in figure 7-30. 

To REGULATE THE LENGTH OF STITCH.— Same procedure as 
for the 31-15 sewing machine. 
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Flgiirt 7—30.—Bobbin roplocod ond shuttlo throodod. 


To PREPARE FOR SEWING. —Same procedure as for the 31-15 
sewing machine except there is no knee lifting device. The 
presser bar lifter is the only device provided for lifting the 
presser foot on the class 7-31 sewing machine. 

To REMOVE THE WORK. —Stop the machine with the thread 
takeup lever resting at its highest position, draw about 
three inches of thread through the thread retaining disks, 
raise the presser foot, draw the work back and cut the 
threads close to the material. T^eave the ends of the threads 
under the presser foot. 

To REGULATE THE PRESSURE ON THE MATERIAL (fig. 7-23).- 

The pressure on the material is regulated by means of the 
hexagon head screw (D). Loosen the hexagon head lock¬ 
nut (E) and turn the screw (D) to the right to increase 
the pressure or to the left to decrease the pressure. When 
the desired pressure has been obtained, hold the screw (D) 
with a wrench to keep it from turning while the locknut 
(E) is being tightened against the bracket (F). 
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The pressure should be just heavy enough to enable the 
feed to move the work along evenly, and to prevent the 
work from rising with the needle. 

To REGULATE THE TENSIONS (fig. 7-24).—The tension on 
the needle thread is regulated by the thumb nut (H) at the 
front of the thread retainer disks, and the thumb nut (J) at 
the front of the tension wheel. The tension on the thread re¬ 
tainer disks should be just enough to cause the tension wheel 
to turn when the thread is taken from the spool. 

The tension on the bobbin thread is regulated by the screw 
(A, fig. 7-30), which holds the tension spring to the cylin¬ 
der. To increase the tension, turn the screw to the right. 
To decrease the tension, turn the screw to the left. 

Timing and Adjusting 

Same procedure as outlined for the 31-15 sewing ma¬ 
chine. 

Modification of presser foot for webbing sewing.— 
Study figure 7-31 for modification. The presser foot should 
be cut along the dotted line removing the right portion of 



Figure 7—31.—Modification of presser foot for webbing sewing. 
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the foot. Parachute harness and webbing sewing is classi¬ 
fied as a major repair. However, there are various other 
sewing projects requiring webbing sewing; namely, slings, 
bridles for tow targets, and nylon barrier repairs. 

SEWING MACHINE 111 W 150 

The 111 W 150 sewing machine is a high-speed, single 

NEEDLE LOCKSTITCH, COMPOUND FEED MACHINE employing a 
BELT DRIVEN ROTARY HOOK with a VERTICAL AXIS. The machine 
has ball bearings on the upper and lower shafts and in the 
hook saddle. It is designed for stitching medium weight 
fabrics such as the kinds used in flight clothing, all nylon 
cloth sewing, and lightweight canvas up to 12 ounces. 

When the machine is in operation the balance wheel 
TURNS OVER TOWARD the Operator. 

Study figures 7-32 through 7-36 for the oiling points of 
the 111 W 150 sewing machine. As in the others, some 
oiling points are duplicated in several views of the machine. 



figure 7—32.—Oiling points of tho 111 W 150. Front of tho machino. 
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Figure 7—33.—Oiling points of the 111 W 150. End view. 

Lubrication 

To insure easy running and prevent unnecessary wear of 
the parts which are in moving contact, the machine requires 
oiling. When in continuous use, it should be oiled at least 
twice a day. A new machine should be oiled more frequently 
when it is in continuous use on long runs. Use one drop of 
a castor base oil at each oiling point. Wipe off excess oil. 
The lubricating felt pads are designed to retain a certain 
amount of oil so do not overlubricate or the oil will stain the 
material. 
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Figur* 7—34.—Oiling points of the 111 W 150. Roar view. 


Figure 7—35.—Oiling points of the 111 W 150. Base view. 

Oil should be applied at the places designated by arrows as 
shown in figures 7-32, 7-33, 7-34, 7-35, and 7-36. Swing 
back the cover (Ij, fig. 7-32) and oil the bearings which are 
uncovered; then replace the cover. 

Loosen the thumbscrew (O, fig. 7-32) in the upper end of 
the faceplate, and turn the faceplate upward in order to 
oil the wick and bearings shown in figure 7-33; then replace 
the faceplate. 
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Turn the machine back on its hinges and apply oil at the 
places designated in figure 7-35. Oil other places where 
there are parts in movable contact, then bring the machine 
forward into place. 

Hook lubrication. —Figure 7-36 shows the means for 
oiling the ball bearing hook saddle. Oil should be placed 
in the oil well (P) where it will flow to both upper and 
lower bearings, also lubricating the mechanical opener 
mechanism. 

The small green felt pad (Q) should be kept wet with 
oil to lubricate the hook race. When this pad is wet, it ap¬ 
pears nearly black; and when it appears light green, it indi- 



Figure 7—36.—Sewing machine 111 W 150 nomenclature and hook 
lubrication points. 
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cates that it is dry. One drop of oil should be applied to 
this felt pad each time a bobbin is replaced. 

Needles 

Needles for machine 111 W 150 are of class and variety 
135 X 7, made in sizes 7, 8, 9,10,12,14, 16, 18, 20, 22, and 24. 

The size of the needle to be used should be determined by 
the size of the thread which must pass freely through the 
eye of the needle. If rough or uneven thread is used, or if 
it passes with difficulty through the eye of the needle, the 
successful use of the machine will be impaired. 

Orders for needles must specify the quantity required, the 
SIZE number, and the class and variety numbers separated by 
the letter “x.” 

An example of an order follows: 

100 No. 14,135 X 7 needles. 

For an enlarged view of a needle used in a rotary type sew¬ 
ing machine see figure 7-37. 



Figure 7—37.-—Sewing machine needle used in a rotory type tewing machine. 

Note : Machine needle class and variety 135 x 7 designed 
for the 111 W 150 may be used on the 31-15 in emergencies, 
but since the 31-15 needle, class and variety 16 x 87, has no 
scarf it can not be used in the 111 W 150 sewing machine. 

Threod 

Use left twist thread for the needle. Either left or right 
twist thread may be used for the bobbin. Determine the 
twist as previously illustrated. 
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Table 7—4.—Relative sizes of needles and thread. 


Sizes of needles 

Cotton thread 

Nylon thread size 

18_ 

24 X 4_ 

A, B, C. 

E. 

20_ 

24 X 4_ 



Operation 


To SET THE NEEDLE.— Tum the balance wheel over toward 
you until the needle bar moves up to its highest point, loosen 
the setscrew in the needle bar and put the needle up into the 
bar as far as it will go. The needle’s long groove should be 
toward the left, with the eye of the needle being directly in 
line with the machine bed. Then tighten the setscrew. 

Threading the machine (fig. 7-38).—To thread the ma¬ 
chine pass the thread from the unwinder from back to front 
through the lower hole (1), in the thread post on top of the 
machine and from right to left through the upper hole (2) 
in the post, down through the hole (3), up through the hole 
(4), and down through the hole (5), in the thread guide at 
the front of the machine, over from right to left between the 
tension disks (6), down and under from right to left around 
the thread controller (7), into the thread controller spring, 
drawing the thread back past the guide point (8 A) visible 
in the small window in the thread controller (7), up through 
the thread guide (9), from right to left through the hole 
(10), in the thread takeup lever, down through the thread 
guide (11), and through the thread guides (12 and 13), 
through the thread guide (14) at the bottom of the needle 
bar, and from left to right through the eye of the needle (15). 
A good general rule to remember is always thread the 

NEEDLE TOWARD THE BOBBIN. 

To REMOVE THE BOBBIN. —Draw out the slide plate in the 
bed of the machine. Insert the fingernail of the forefinger 
under the latch (C, fig. 7-39), raise the latch, and lift out 
the bobbin. 
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Figur* 7—39.—Removing th« bobbin, 
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To WIND THE BOBBIN.— Follow the Same procedure as out¬ 
lined for the 31-15 sewing machine. 

To REPLACE THE BOBBIN AND THREAD THE BOBBIN CASE.- 

Hold the bobbin between the thumb and forefinger of the 
right hand, the thread drawing off on the bottom from left 
to right as shown in figure 7-40. 

Place the bobbin on the center stud of the bobbin case (fig. 
7-41), then push down the latch (C). Draw the thread, into 
the slot (1) and under the back of the projection (2), leaving 
a loose end of thread about two inches long above the slide. 
When closing the slide plate, leave just enough space for the 
thread to pass through. 

To REGULATE THE LENGTH OF STITCH (fig. 7-32).—The num¬ 
ber of stitches per inch is stamped on the stitch indicating 
disk (M) located on the arm shaft. 

To change the length of stitch, press down the plunger 
(N) in the bed of the machine and at the same time turn the 
balance wheel slowly until the plunger enters a notch in the 
adjustable feed eccentric cam. Still holding the plunger 
(N), turn the balance wheel over a part of a revolution until 
the number of the stitches per inch desired can be seen 
through the hole in the front of the arm (M), then release 
the plunger (N). 

To PREPARE FOR SEWING.— With the left hand hold the end 
of the needle thread, leaving it slack from the hand to the 
needle. Turn the balance wheel toward you until the needle 
moves down and up again to its highest point, thus catching 
the bobbin thread. Draw up the needle thread and the 
bobbin thread will come up with it through the hole in the 
feed dog. Lay the threads back under the presser foot and 
close the slide. 

Starting with the thread takeup lever at its highest point, 
place the material under the presser foot. Lower the presser 
foot and commence to sew. 

To prevent fouling the needle thread in the bobbin race 
hold the ends of both threads and make the first two stitches 
manually turning the balance wheel toward you. 

To REGULATE THE PRESSURE ON THE MATERIAL.- The preS- 
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sure on the material is regulated by the screw (F, fig. 7-34) 
at the back of the machine, the screw acting on a flat spring. 
To increase the pressure, turn the screw down and to the 
right. To decrease the pressure turn the screw up and to 
the left. The pressure should be only heavy enough to 
enable the feed to move the work along evenly. 

To REGULATE THE TENSIONS. —The needle and bobbin 
threads should be locked in the center of the thickness of the 
material. 
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The tension on the needle thread is regulated by the thumb 
nut (D, fig. 7-42) at the front of the tension disks on the 
front of the machine. To increase the tension, turn this 
thumb nut to the right. To decrease the tension, turn the 
thumb nut to the left. 

The tension on the bobbin thread is regulated by means of 
the screw nearest the center of the tension spring on the 
outside of the bobbin case. To increase the tension, turn 
the screw to the right (B, fig. 7-39). 

The tensions should be regulated on a scrap piece of mate¬ 
rial identical in weave, texture, and numbers of plies to the 
material to be sewed. 

If the tension screw in the bobbin case is tightened ex¬ 
cessively it will protrude into the bobbin case and prevent 
removal of the bobbin. When the bobbin screw is excessively 
tightened in order to acquire the proper tension, it is an indi¬ 
cation that the tension spring is bent, broken, or improperly 
seated. Passage and tension of the upper thread should be 
checked also. Always check the tensions for a perfect stitch 
when sewing from one thickness to another. This holds 
true for all types of sewing machines. The perfect stitch 
is illustrated in figure 7-15. 

Thread controller (fig. 7-42).—The function of the 
thread controller is the same for this machine as previously 
outlined for the 31-15 machine. 

For more controller action on the thread, loosen the stop 
screw (S) at the right of the tension device and set the stop 
lower. For less action set the stop higher. 

To strengthen the action of the controller spring on the 
thread, loosen the tension stud screw (T) at the right of the 
stop screw and turn the tension stud (R) slightly to the left 
with a screwdriver. To lighten its action turn the tension 
stud to the right and retighten the tension stud screw (T). 

To REMOVE THE WORK.— Have the thread takeup lever at 
the highest point. Raise the presser foot, draw the work 
back, and cut the threads close to the material. Lay the ends 
of the threads back under the presser foot. 

Safety precautions. —The same safety precautions hold 
true with this machine as prescribed for the 31-15 machine. 
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Figure 7—42.^Ad|utfment to thread controller. 


Timing and Adjusting 

Before making any timing adjustments, put the machine 
on zero feed and remove the belt from the balance wheel. 

To SET THE NEEDLE BAR (fig. 7-33).—See that the needle 
is up in the bar as far as it will go. There are two lines 
across the needle bar about two inches above the lower end. 
When the needle bar is at its lowest position (the needle bar 
connecting link will also be in the lowest position) the upper 
mark should be just visible at the end of the needle bar 
frame. 

In case the needle bar is not correctly set, loosen the needle 
bar connecting stud pinch screw (E) and place the needle 
bar in correct position as directed above, then retighten the 
screw. 

To set a needle bar which has no mark, set the feed ec¬ 
centric so there is no feeding motion, then set the needle bar 
so that when it rises %2 of an inch from its lowest position 
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and the point of the sewing hook is at the center of the 
needle, the needle eye will be about of an inch below the 
hook point. 

Forward-and-back position of the needle bar.—^T he 
needle bar should be set so that a straight needle is centered 
in the needle hole in the feed dog (or slightly more toward 
the operator) throughout their feeding movement. It 
should also be set so that when the feed eccentric is set for 
zero feeding movement, the distance between the needle bar 
and the presser bar will be i %2 inch, as shown in figure 7-33. 

If the needle bar is not centered correctly in the needle 
hole in the feed dog, adjust the feed eccentric for zero feed¬ 
ing movement, then loosen the clamp screw in the crank (W, 
fig. 7-43) and also the screw which is reached through the 
hole (G, fig. 7-34) in the back of the arm; center the needle 
with the feed dog, and see that the crank is parallel with 
the top surface of the bed before tightening the two clamp 
screws. 

If the needle bar is now an improper distance from the 
presser bar, with zero feeding movement, loosen clamp screw 
(V, fig. 7-43) and set the needle bar i %2 ij^ch from the 
presser bar; then retighten the screw. The shank of the 
presser foot is i %2 ii'ch wide and may be used as a gage 
for determining the right distance. 

To TIME THE SEWING HOOK. —Set the feed eccentric so there 
is no feeding motion. 

Remove the throat plate and turn the balance wheel over 
toward you until the lower mark across the needle bar is 
just visible at the end of the needle bar frame on the upward 
stroke of the needle bar. If the needle bar and sewing hook 
are correctly timed, the point of the hook will be at the center 
of the needle and about inch above the eye. 

In case the sewing hook is not correctly timed, turn the 
balance wheel over toward you until the needle bar has 
descended to its lowest point and has risen until the lower 
timing mark across the needle bar is just visible at the end 
of the needle bar frame. 
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Figure 7-43.^Adiutfmenf of hook toddle. 


Loosen the two screws in the hook shaft gear (Y, fig. 7-43) 
and turn the sewing hook until the point of the hook is at the 
center of the needle. Then securely tighten the two screws 
in the gear (Y), leaving just enough play in the shaft for 
lubricating purposes. 

To SET THE SEWING HOOK TO OR FROM THE NEEDLE.— To pre¬ 
vent the point of the hook from dividing the strands of the 
thread, it should pass as close to the needle (within the 
scarf) as possible. 

Turn the balance wheel toward you until the point of the 
sewing hook is at the center of the needle. Loosen the two 
screws (H 1, fig. 7-43) underneath the bed of the machine 
and move the hook saddle to the right or left, as may be re¬ 
quired, until the point of the hook is as close to the needle as 
possible without striking it; then securely tighten the two 
screws. \ 

The function of the hook guard washer (needle guard) 
which is attached to the bottom of the sewing hook, is to pre¬ 
vent the point of the hook from striking the needle if, when 
passing through the material, the needle is deflected toward 
the hook. 

The needle guard (A, fig. 7-44) can be bent with a small 
pair of pliers until it prevents the hook point from striking 
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Figura 7-44.^Sewing hook showing noodio guard. 


the needle, but it should not be bent outward enough to de¬ 
flect the needle from its normal path. 

Caution: When replacing the throat plate be sure the lug 
on the bobbin case is in the notch on the underside of the 
throat plate. 

To ADJUST THE MECHANICAL OPENER (fig. 7-36).—^The bob¬ 
bin case opener (U) should be set so that it touches the bobbin 
case as lightly as possible, yet turns the bobbin case enough 
to make sufficient opening for the free passage of the thread 
between the throat plate and the bobbin case. The bobbin 
case opener can be adjusted by loosening the screw (T) and 
moving the opener (U) as required; then retighten the screw. 

To RAISE OR LOWER THE PEED DOG (fig. 7-43).—^Usually when 
the feed dog is at its highest position, it should show a full 
tooth above the throat plate. 

Remove the throat plate; clean the lint and dust from 
between the feed points and replace the throat plate; tip 
the machine back and turn the balance wheel towards you 
until the feed dog is at its highest position; loosen screw (X) 
in the feed lifting cam fork on the feed bar and raise or lower 
the feed dog, as may be required, and retighten the screw (X). 
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The feed eccentric (fig. 7—45). — The feed eccentric is pro¬ 
vided with a gib (B 1) which can be adjusted to take up any 
wear or loose motion between the feed eccentric and the eccen¬ 
tric body. To adjust the gib loosen the two locking screws 
(C 1), then turn in the two adjusting screws (D 1) against 
the gib until all play is eliminated and the eccentric fits 
snugly in the slot in the eccentric body. Securely tighten 
the two locking screws (Cl). 

The spring (E 1) presses against the feed eccentric cam 
to prevent it from moving out of position while the machine 
is operating. The collar (FI) may be moved to the right or 
left to change the spring pressure. It should ordinarily be 
set flush with the end of the hub of the eccentric body. 

To ADJUST THE STITCH LENGTH INDICATOR.— Set the machine 
to produce eight measured stitches to the inch. Then loosen 
the setscrew in the stitch indicating disk, (M, fig. 7-32), press 
down the plunger (N, fig. 7-32) in the bed of the machine and 
at the same time turn the balance wheel slowly until the 
plunger enters the notch (J 1, fig. 7-43) in the adjustable 
feed eccentric cam. With the machine in this position, the 
stitch indicating disk (M, fig. 7-32) should be set so that the 
figure “8” can be seen through the hole in the front of the 
arm, then tighten the setscrew in the stitch indicating disk. 
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SEWING MACHINE 111 W 155 


The 111 W 155 sewing machine is similar to the 111 W 150 
sewing machine except that it is designed for heavier work 
and is equipped with alternating presser feet for more posi¬ 
tive feeding action. The positive feeding motion is brought 
about by the compound action of the alternating pressers, 
viz: The rear presser holds the material down while the 
needle and forward presser are not in contact with the ma¬ 
terial ; when the needle and forward presser come in contact 
with the material, the rear presser rises until the feeding mo¬ 
tion of the needle, forward presser, and feed dog is completed. 

The machine is not adaptable to light eabric work as the 
feeding action of the alternating pressers puckers and dam¬ 
ages lightweight fabrics. 


Lubrication 

To OIL THE MACHINE. —To insure easy running and prevent 
unnecessary wear of the parts which are in movable contact, 
the macliine requires frequent oiling. When in continuous 
use, it should be oiled at least twice each day. Use a light¬ 
weight CASTOR BASE OIL. 
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Figura 7-48.—R«ar vi«w of machine showing oiiing points and adjustmonfs. 
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Figure 7-49.—Bat« of mochino showing oiling points and adfustmonfs. 


Oil should be applied at the places designated by unmarked 
arrows in figures 7-46 to 7-49. Swing back the top cover 
(J, fig. 7-46) and oil the bearings which are thus uncovered; 
then replace the cover. 

Loosen the thumbscrew in the upper end of the faceplate, 
turn the faceplate upward and oil the wick and contact sur¬ 
faces of the movable parts shown in figure 7-47; then turn 
down the faceplate and tighten the thumbscrew. 

Hook lubrication.— Follow the same procedure as previ¬ 
ously outlined for the 111 W 150 sewing machine. 

Thread 

Specifications for the twist of thread are the same for all 
lockstitch machines; use left twist in the needle, and right 
or left twist in the bobbin. 


Tabla 7—5.—Ralativa tizat of noodlos and fhrocki. 


Size of needles 

Cotton thread | 

Nylon thread size 

18 

24 X 4 

A, B, C 

20 

24 X 4 

E 

22 

16 X 4 

E 
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FIgura 7*-50.—Upp«r Hiraoding. Sowing mochin# 111 W 155. 


Needles 

Needles for machine 111 W 155 are of class and variety 
135 X 17 which are made in sizes 12,14,16,18, 20, 22, 23, and 
24. 

Operation 

To SET THE NEEDLE.— Follow the Same procedure used on 
the 111 W 150 sewing machine. 

Thkeading the machine (fig. 7-50).—This machine is pro¬ 
vided with a thread lubricator which uses a special stainless 
oil for the purpose of lubricating the needle thread. The 
purpose of the lubricator is to oil the needle thread so it can 
easily pass through tough fabrics and leathers, thus prevent¬ 
ing numerous thread breakages. The thread lubricator is 
not necessary for parachute repairs and is not to be used. 
For parachute repairs, bypass the thread lubricator which 
in this case may be removed from the pin. Pass the thread 
from the thread stand from back to front through the lower 
hole (1) in the thread post on top of the machine and from 
right to left through the upper hole (2) in the post downward 
through the hole (3), up through the hole (4) and down 
through the hole (5) in the thread guide at the front of the 
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machine, over from right to left between the tension disks 
(6), down under from right to left around the thread con¬ 
troller (7), up into the fork (8) in the thread controller disk 
against the pressure of the wire controller spring, up through 
the thread guide (9), from right to left through the hole (10) 
in the thread takeup lever, down through the thread guides 
(11,12, and 13) through the thread guide (14) at the bottom 
of the needle bar and from left to right through the eye of 
the needle (15). 

Other operational steps. —The operational steps listed 
below for the 111 W 155 machine are the same as for the 111 
W 150 and are discussed on pages 327 to 341. 

Removing the bobbin. 

Winding the bobbin. 

Replacing and threading the bobbin. 

Regulating the length of stitch. 

Preparation for sewing. 

Regulating the pressure on the material. (Similar but not 

identical to the 111 W 150. The 111 W 155 is equipped 

with a thumbscrew (E, fig. 7-48) on top of the spring.) 

Regulating the tension. 

Thread controller. 

Removing the work. 

Timing and Adjusting 

Before making any timing adjustments put the machine on 
zero feed and remove the belt from the balance wheel. 

To SET THE NEEDLE BAR.— See that the needle is positioned 
in the bar as far as it will go. 

Follow the same procedure as outlined for the 111 W 150 
sewing machine with needle bar timing marks. 

To set the needle bar which has no mark, set the feed ec¬ 
centric for 8 stitches to the inch, and follow the remaining 
procedure as described for the 111 W 150 sewing machine. 

Forward-AND-BACK position of needle bar and vibrating 
PRESSER BAR FRAME.— The needle bar frame (C, fig. 7-47) 
should be set so that a straight needle is centered in the 
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1166(116 hole in the feed dog or slightly oflf centered toward 
the operator throughout their feeding motion. It should 
also be set so that when the feed eccentric is set for zero feed 
the distance between the vibrating presser bar and the lifting 
presser bar will be 2%^ inch as shown in figure 7-47. 

If the needle is not centered correctly in the needle hole 
in the feed dog, adjust the feed eccentric for zero feed, then 
loosen the clamp screw in the crank (H 1, fig. 7-49) and also 
the screw reached through the hole (F, fig. 7-48) in the back 
of the arm. Center the needle with the feed dog and see that 
the crank (H 1, fig. 7-49) is parallel with the top surface of 
the bed before tightening the two clamp screws. 

If the vibrating presser bar is now the wrong distance 
from the lifting presser bar, with zero feeding movement, 
loosen clamp screw (G 1, fig. 7-49) and set the bars 2%^ inch 
apart, then tighten the clamp screw. A piece of sheet metal 
2%4 inch wide may be used as a gage for determining the 
right distance. 

To ADJUST THE RELATIVE HEIGHT OF LIFT OF THE VIBRATING 
AND LIFTING PRESSERS. —The amount of lift of the alternating 
presser feet should be regulated according to the thickness of 
the material being sewed. The feed should lift just high 
enough to clear the material. Normally, the feed should lift 



Figure 7—51 .^Adjutfing the height of lift. Adjusting screw is protruded and 

visible. 
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an equal height, but some grades of work may require that, 
they lift an unequal height. To change height of lift of the 
presser feet, loosen the setscrew (not visible in fig. 7-51) in 
the lifting eccentric and turn the balance wheel so that the 
adjusting screw (D, fig. 7-51) is accessible. To increase the 
amount of lift, turn the screw counterclockwise; to decrease 
the amount of lift, turn the screw clockwise. Then turn the 
balance wheel and retighten the recessed setscrew. 

To TIME THE SEWING HOOK.— Set the feed eccentric so that 
there is no feeding motion. 

Remove the throat plate and turn the top of the balance 
wheel toward you until the lower mark across the needle bar 
is just visible at Ihe end of the needle bar fram^ on the up¬ 
ward stroke of the needle bar. If the needle bar and sewing 
hook are correctly timed, the point of the hook will be at the 
center of <he needle and about inch above the eye. 

In case the sewing hook is not correctly timed, turn the top 
of the balance wheel toward you until the needle bar has de¬ 
scended to its lowest point and has risen until the lower tim¬ 
ing mark across the needle bar is just visible at the end of the 
needle bar frame. 

Loosen the two screws in the hub of the hook driving gear 
(U, fig. 7-52) and tap this gear to the right on the hook driv¬ 
ing shaft for an earlier hook timing, or to the left for a later 
hook timing. When the correct timing is obtained, securely 
tighten the two setscrews in the hub of the gear. 

To SET THE SEWING HOOK TO OR FROM THE NEEDLE.— To pre¬ 
vent the point of the hook from dividing the strands of the 
thread, it should pass as close to the needle (within the scarf) 
as possible. 

Turn the top of the balance wheel toward you until the 
point of the sewing hook is at the center of the needle. 
Ijoosen the two screws (W, fig. 7-52) underneath the bed of 
the machine and move the hook saddle to the right or left, 
as may be required, until the point of the hook is as close to 
the needle as possible without striking it; then securely 
tighten the two screws. 

To RAISE OR LOWER THE FEED DOG. —^Usually when the feed 
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Figura 7—52.—Adiuitm«nf of hook toddle. 

dog is at its highest position, it should show a full tooth 
above the throat plate. 

Remove the throat plate; clean the lint and dust from 
between the feed points and replace the throat plate; tip 
the machine back and turn the balance wheel towards you 
until the feed dog is at its highest position; loosen screw 
(T, fig. 7-52) in the feed lifting cam fork on the feed bar 
and raise or lower the feed dog, as may be required, and re¬ 
tighten the screw. 

When raising or lowering the feed dog, be careful that its 
underside does not drop low enough to strike the sewing hook. 

The feed eccentric (fig. 7-53).—The feed eccentric is 
provided wuth a gib (B 1) which can be adjusted to take up 
any wear or loose motion between the feed eccentric and the 
eccentric body. To adjust the gib, loosen the two locking 
screws (Cl) nearest the gib, then turn in the two adjusting 
screws (D 1) against the gib until all play is eliminated and 
the eccentric fits snugly in the slot in the eccentric body. 
Securely tighten the two locking screws (Cl). 

The spring (El) presses against the feed eccentric cam to 
prevent it from moving out of position while the machine 
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Figure 7—53.—Feed eccentric. 


is operating. The collar (FI) may be moved to the right 
or left to change the spring pressure. It should ordinarily 
be set flush with the end of the hub of the eccentric body. 

To ADJUST THE STITCH LENGTH INDICATOR (fig. 7-46).-Set 

the machine to produce eight measured stitches to the inch. 
Then loosen the setscrew in the stitch indicating disk (K) ; 
press down the plunger (L) in the bed of the machine and 
at the same time turn the balance wheel slowly until the 
plunger enters the notch in the adjustable feed eccentric cam. 
With the machine in this position, the stitch indicating disk 
(K) should be set so that the figure ‘‘8” can be seen through 
the hole in the front of the arm; then tighten the setscrew 
in the stitch indicating disk. 

To REENGAGE THE SAFETY CLUTCH.— The hook driving shaft 
and the shaft of the sewing hook are splined to prevent the 
hook from getting out of time. The safety clutch located 
in the lower belt pulley prevents damage in the event of any 
strain on the sewing hook by releasing the locking lever in 
the pulley from the notch (Cl, fig. 7-55) in the collar of 
the hook driving shaft. 

Draw back the bed slide, turn the balance wheel back and 
forth slightly, and remove the material that may be jamming 
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Figura 7—55.—Operating position. 
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the hook. If necessary to reengage the clutch, press down 
the lock stud (M, fig. 7-46) near the base of the arm to en¬ 
gage the hook driving shaft lock ratchet (A 1, fig. 7-54) 
which will prevent the hook driving shaft from turning back¬ 
ward. Turn the balance wheel away from you until the 
locking lever (B 1) snaps into the notch (C 1) in the shaft 
collar as shown in figure 7-55. Release the lock stud and 
resume sewing. 


Transmission of Power 

The transmission of power through the machine beginning 
with the motor is shown in figure 7-56. In order to make 
a lockstitch the rotary type sewing machine must perform 
the following: 

1. The needle must pass down and up through the ma¬ 
terial to make a stitch. 

2. The needle bar, carried in a frame, must move forward 
and backward in conjunction with the feed dog. 

3. The feed dog must move upward and forward, down¬ 
ward and back in conjunction with the movement of 
the needle bar rock frame in order to feed the material. 

4. The sewing hook must move in a continuous circular 
motion in order to pick up the needle thread and pass 
it around the bobbin thread thereby making a lock¬ 
stitch. 

All of the above movements must be in synchronization in 
order to make a stitch and move the material along for the 
next stitch. 


LEGEND FOR FIGURE 7-56. 

LINE OF POWER TO THE NEEDLE 

1. Vs hp. •kctric motor 

2. Round loothor bolt 

3. Bolonco whool 

4. Arm shaft 

5. Noodio bar crank 

6. Noedio bar driving stud. (Locatod in tho top cylindor of tho noodio bor 

connocting link; this cannot bo soon in tho Illustration.) 
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Figure 7-56.—Line of power transmission. 


7. Needle bar connecting link 

8. Needle bar connecting stud. (Located in lower cylinder of needle bar 

necting link; this cannot be seen in the illustration.) 

9. Needle bar 


LINE OF POWER TO THE NEEDLE BAR ROCK FRAME 
4. Arm shaft 

11. Arm shaft pulley 

12. Arm shaft connecting belt 

13. Safety clutch pulley 

14. Hook driving shaft 

15. Feed driving eccentric 

16. Feed driving eccentric connection 

17. Feed driving crank 

18. Feed driving rockshaft 

19. Feed driving rockshaft crank 

20. Needle bar rock frome rockshaft crank connection 

21. Needle bar rock frame rockshaft crank 

22. Needle bar ro€k frame rockshaft 

23. Needle bar rock frame slide block 

24. Needle bar rock frame 
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LEGEND FOR FIGURE 7-56—(Con.) 


UNE OF POWER TO THE FEED DOG 
4. Arm shaft 

11. Arm shaft pulloy 

12. Arm shaft connecting bolt 

13. Safety clutch pulloy 

14. Hook driving shaft 

15. Food driving eccentric 

1i6. Food driving eccentric connection 

17. Food driving crank 

18. Food driving rockshaft 

25. Food bar 

26. Food dog 

LINE OF POWER TO THE SEWING HOOK 
4. Arm shaft 

11. Arm shaft pulloy 

12. Arm shaft connecting bolt 

13. Safety clutch pulloy 

14. Hook driving shaft 

27. Hook driving gear. (Located under bobbin assembly; cannot bo soon in 

the illustration.) 

28. Hook driving pinion 

29. Sowing hook shaft. (This cannot bo soon In the Illustration.) 

30. Sowing hook 

31. Lifting cam. (This cannot bo soon In the illustration.) 

SEWING MACHINE COMPARISON 

Sewing machines are manufactured according to rigid 
specifications. Yet, from machine to machine, there are 
small differences that occur in operation. It is well for an 
operator to become familiar with the machine assigned for 
his use. For example, one machine may require an early or 
late timing of the sewing hook, while another may not sew 
perfectly unless it is adjusted squarely on the point of 
reference mark. Many items such as these cannot be taught 
from a text but can be learned better through actual experi¬ 
ence and working with the sewing machine. (See table 7-6.) 
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:: Rotary type machines splined throughout or equipped with a splined sewing hook are timed from the hook driving gear instead of the 



The data which follows has been arranged to enable the sewing machine operator to locate and 
eliminate small operational troubles quickly. The remedies for the operational difficulties may be 
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TROUBLESHOOTING—Continued 
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SUPPLY 


You cannot order sewing machine parts and expect de¬ 
livery within a week. The only small parts listed in the 
ASO catalog are needles. The Greneral Stores Catalog lists 
more parts, but they do not cover all the different types of 
sewing machines used in the Navy. 

It is the responsibility of the Parachute Rigger in charge 
to make it his business to anticipate the loss and damage of 
certain small items. All sewing machine parts with the ex¬ 
ception of the needles listed in the catalog must be ordered 
through the Supply Office using an “Open Purchase” con¬ 
tract with the respective sewing machine manufacturers. 
This procedure takes time and is costly, but it is the only 
method to follow for the replacement or stocking of spare 
parts. 

In order to accurately place an order for sewing machine 
parts, it is necessary to list the manufacturer, the manufac¬ 
turer’s part number for each item, the nomenclature, and 
quantity required. It is also a good practice to mention the 
type or style sewing machine for which the parts are in¬ 
tended. This information will help the Supply Officer and 
will expedite the order. 

Carefully follow the manufacturer’s instructions for order¬ 
ing parts. These instructions are usually found in the be¬ 
ginning of manufacturer’s parts catalog. Every unit uti¬ 
lizing a sewing machine must have a parts catalog for each 
type machine. Do not wait until something goes wrong 
before looking for a parts list. 

Needles are listed separately in some manufacturer’s op¬ 
erations manuals. Whatever sewing machine is in the shop 
make certain there is a complete source of information on 
hand to keep it in commission. 

Under the present supply system an open purchase order 
for sewing machine parts may take as long as six months 
to be filled. Realizing this, it is wise to stock a small supply 
of the parts that most frequently require replacement 
through loss or normal wear. 


360 


Digitized by 


Google 



A justifiable stock list follows: 

1 . Needles, various popular sizes. 

2 . All types of screws most frequently used in minor ad¬ 
justments. 

a. Needle setscrews. 

b. Needle bar connecting stud pinch and/or setscrews. 

c. Bobbin case tension spring regulating screws. 

d. Hook saddle screws (rotary type machines). 

e. Hook driving and pinion gear screws (rotary type 
machines). 

f. Feed cam setscrews (oscillating type machines). 

g. Throat plate screws. 

3. Springs. 

a. Bobbin case tension springs. 

b. Thread controller springs. 

4. Bobbin cases for oscillating type machine. 

5. Bobbins. 

6 . Presser feet. 

a. Zipper feet, right and left. 

b. See parts catalog or write to manufacturer for in¬ 
formation on presser feet for various sewing jobs. 

7. Bound or V-type leather belting and wire clamps for 
securing ends of belts. 

Store spare parts in a sectioned kit where the quantity of 
each item may be easily accounted for. Initiate a new order 
when the supply nears depletion. 

No special tools are necessary for installing the above 
parts or for making minor adjustments to the sewing ma¬ 
chines discussed in this chapter. 
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QUIZ 

1. On a 31-15 sewing machine the feed eccentric is located on the 

a. arm shaft 

b. hook drive shaft 

c. feed driving rockshaft 

d. shuttle drive shaft 

2. The feeding action of the 31-15 sewing machine is 

a. compound 

b. needle and drop 

c. drop and riding presser 

d. drop only 

3. The pressure on the presser foot on a 31-15 sewing machine is 
regulated by a 

a. thumbscrew on top of arm 

b. thumbscrew cap on top of presser bar 

c. locknut on lever on uprise 

d. thumbscrew in back of arm 

4. On the 31-15 sewing machine there are 

a. no tension units 

b. 4 tension units 

c. 2 tension units 

d. 3 tension units 

5. The class and variety of needle to be used in the class 31-15 is 

a. 7x3 

b. 14 X 23 

c. 16 X 87 

d. 7 X 1 or 7 X 5 

6. The proper size sewing machine needle to be used should be deter¬ 
mined by the 

a. machine being used 

b. thread size and material being use 

c. speed of machine 

d. size of hole in feed dog 

7. The part of the needle that should alw^ays face way from the sew¬ 
ing hook is called the 

a. scarf 

b. long thread groove 

c. shank 

d. short thread groove 
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8. When first starting to sew with any lockstitch sewing machine 
the operator should 

a. hold both threads for the first two stitches 

b. not hold thread 

c. hold bobbin thread 

d. hold upper thread 

9. Besides raising the presser foot, the knee lifter will 

a. engage the clutch of the motor 

b. release upper tension 

c. raise the pitman rod 

d. raise the needle bar 

10. Needles for sewing machines should be ordered by 

a. the box 

b. quantity, size, class and variety 

c. number 

d. class and variety 

11. The greatest damage from excess oil, when using a sewing ma¬ 
chine, will be 

a. poor operation 

b. stained work 

c. thread breakage 

d. excessive wear of parts 

12. A perfect lockstitch will lock in the center of the 

a. top ply of material 

b. bottom ply of material 

c. plies of material 

d. none of the above 

13. On the 111 W 150, the needle bar moves up and down in the 

a. tiprise 

b. takeup lever 

c. needle bar rock frame 

d. needle bar rock frame rockshaft 

14. The adjustment point for raising or lowering the feed dog on a 
111 W 150 is the 

a. feed lifting cam 

b. feed driving eccentric 

c. nut in feed lifting cam fork 

d. screw on after side of feed bar 

15. The cam fork on the 111 W 150 is attached to the 

a. hook drive shaft 

b. feed drive shaft 

c. feed bar 

d. saddle 
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16. The 111 W 150 has 

a. 4 gears 

b. 6 gears 

c. 2 gears 

d. 1 gear 

17. When setting the needle bar on a 111 W 150, the lower timing 
mark will 

a. be disregarded 

b. be used 

c. not be visible 

d. be % inch below upper timing mark 

18. The distance between the two timing marks on the needle bar of a 
111 W 150 is 

a. i %2 inch 

b. %2 inch 

c. %2 inch 

d. % inch 

19. The number of stitches per inch are changed on the 111 W 155 sew¬ 
ing machine by use of the 

a. plunger in the bed 

b. spindle in arm shaft 

c. thumbscrew on uprise 

d. large screw in the feed driving eccentric 

20. Pressure on the material is regulated on a 111 W 155 machine by 
the 

a. thumbscrew' on top of face 

b. hexagon shaped screw over presser bar spring 

c. thumbscrew on top of arm 

d. lifting releasing lever bracket 

21. When setting the sewing hook (111 W 150-155) to and from the 
needle, the hook point should 

a. be even with eye of needle 

b. be as close to the needle as possible without actually striking 
it 

c. pass within of an inch from the needle 

d. actually strike the needle 

22. The purpose of the hook guard washer (111 W 150-155) is to 

a. protect the bobbin case 

b. prevent the needle from striking the sewing hook 

c. protect the bobbin case opener 

d. prevent the sewing hook from striking the throat plate 
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23. The 7-31 sewing machine employs a needle which does not have a 

a. long thread groove 

b. short thread groove 

c. scarf 

d. shank 

24. The 7-31 sewing machine employs 

a. drop feed 

b. needle feed 

c. compound feed 

d. puller feed 

25. One part not found on a 31-15 sewing machine that is a part of the 
7-31 machine is a 

a. takeup lever 

b. tension wheel 

c. feed dog 

d. presser bar 
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FASTENERS 

FASTENERS USED IN PARACHUTE WORK 

Fasteners are designed for every need and purpose in the 
textile industry. Fasteners of various sizes, shapes, and 
descriptions are serviced by the Parachute Kigger. Some 
are small, some are large, some are complicated. All serve 
the same purpose; they hold things together, either perma¬ 
nently or temporarily. 

Certain fasteners are designed to hold with tenacity, while 
another fastener similar in appearance will release its grip 
easily. Others will release only if pulled or pried in a 
certain direction. Permanent type fasteners act as anchor¬ 
ing and reinforcing points for pockets and corners, and 
innumerable other purposes. 

The Parachute Rigger must be able to set, repair, and re¬ 
new the following fasteners, or take the proper corrective 
action: 

Snap fasteners 

Grommets 

Speedy rivets 

Slide fasteners 

Snap Fasteners 

Snap fasteners used mostly in parachute manufacture and 
general utility work are described in the following para¬ 
graphs. Other fasteners are listed in the ASO Catalog, 
Class 42. 
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BUTTON 



Figur* 8—1 Regular wir« spring clomp typ«. 

Keoular wire spring clamp type, NAF 312320.—Figure 
8-1 shows the parts of the wire spring clamp, popularly 
called Durable Dot. 

Figure 8-2 illustrates the small wire spring clamp type, 
NAF 312321. These fasteners and others are shown in the 
Air Force-Navy Aeronautical Standard Drawing Sheet: 
AN 227, Sheets 1 through 3. These sheets carry complete in¬ 
formation on dimensions, materials, and plating specifi¬ 
cations. 

The regular and the small wire spring clamp type fasten¬ 
ers are designed with a strong grip, and they will release or 
separate when pulled in any direction. The regular size 
wire spring clamp is the one most frequently used. It is 
used in the manufacture of back pads and parachute packs. 
It is also used on flight clothing where the additional security 
offered by the “three-way snap” is not needed. NAF blue¬ 
prints refer to the parts of this fastener as, -6, -7, -8, and -9, 
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EYELET 



Figure 8—2.~Small wire spring clamp type fastener. 


EYELET 



Figure 8—3.—Three-way locking snap type fastener. 


which means, button, socket, stud, and eyelet. All parts are 
plated. The finish of a --6B is black. Notice the difference 
in studs in figure 8-1 which make it possible to mount the 
fastener in wood or metal. 

Three-way locking snap type, NAF 312326.—Figure 
8-3 illustrates the parts of this fastener which are manu¬ 
factured in one size. 

It is used on flight clothing, parachute packs, and back 
pads. Since this fastener will open only when pulled in a 
certain direction, it is not used in conjunction with any 
quick opening keepers or other devices connected with the 
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INCH PLATE 



Figura 8—4.-—Lorg* curtoin typ« snop. 

functioning of a parachute. For example, the lift web 
keepere of a seat type parachute are equipped with the regu¬ 
lar WIRE SPRING CLAMP FASTENER designed for quick release. 
However, the two vertical keepers which hold the shoulder 
straps and the back strap are fitted with three-way locking 
SNAPS. (Do not confuse the two different fasteners.) 

Large curtain type, NAF 49955. — The parts of this fas¬ 
tener (Lift-the-Dot), which is made in two sizes and many 
types of studs for wood and metal mounting, are shown in 
figure 8-4. .This fastener has various uses, especially for 
truck and boat covers. 

Small curtain type.— This fastener is shown in figure 
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Figure 8—6.—Glove snop type fostener. 

8-5. It is the same as the larger one, but is used for lighter 
weight work. 

Glove snap type, NAF 312322.—Figure 8-6 illustrates 
this fastener. It is used for flight clothing. 

Setting Tools 

The setting tools necessary to install snap fasteners are 
available to the larger maintenance units such as CVA’s, 
AV’s, FASEons, and NAS Parachute Lofts. A check on the 
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Figure 8—7.—Fastener kit ond setting tools. 
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Figure 8—S.—Hand and foot presses. 


Section “G” Allowance Lists will reveal the unit’s eligibility 
for any particular item. Allowance lists are subject to change 
and it is everyone’s responsibility to make every effort to see 
that they are kept up to date. 

Class 41, ASO, lists a fastener kit which consists of a small 
cabinet, five drawers, and a supply of snap and other type 
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fasteners. The chucks and dies with a hand press are also 
supplied. The fasteners are replenishable out of Class 42 
ASO stock, but the chucks and dies are not replenishable. 
When a chuck is lost or damaged, it takes an “Open Pur¬ 
chase Order” to replace it because provisions have not been 
made for this contingency. 

Figure 8-7 illustrates the fastener kit and setting tools 
available for the snap type fasteners. 

Parachute overhaul stations and manufacturers use more 
elaborate presses to expedite their production. The expense 
for such machinery is justifiable since this speeds up pro¬ 
duction and provides more time for other gainful activities. 
A squadron or general maintenance shop can not justifiably 
request an automatic eyelet machine or special sewing ma¬ 
chine for sewing eyes on packs, as their need for such ma¬ 
chinery is not great enough. 

Figure 8-8 illustrates the hand and foot presses set up 
for action. Notice the revolving eyelet punch used to make 
small holes of varying sizes in preparation for setting the 
fasteners. 


Installation of Snap Fasteners 

Figures 8-9 through 8-11 illustrate the methods and tools 
employed in setting three types of snap fasteners. 

Grommets 

The grommet serves as a reinforcement around a hole or 
cut. It can be round, square, or oblong; and it can be made 
from metal, rubber, or fabric. The type used for parachutes 
is round and made of metal. 

The grommet used in parachute pack side flaps is a plain 
unit of special size and contour and requires special dies to 
set it. Today these grommets are set under a process which 
fuses the edge of the hole in the material and prevents the 
circular cut from fraying. (See fig. 8-12.) 

Figure 8-13 illustrates the sizes and shapes of plain and 
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TOO TIGHT TOO LOOSE 

IMPROPER SETTINGS 


Figure 8-9.—Steps In Installing the regular wire spring clamp type faslaner. 
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CUTTING. 

PUNCHES 


STOP NUT 


Figura 8—10.——Steps in Installing the large curtain type fastener. 
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GROMMET WASHER 

Figure 8—12.—Grommet ond wosher for porochute pock. 


spur grommets. Design specifications may be found in 
Army-Navy Aeronautical Standard Drawing AN 230. 

Whenever possible reinforce the material with a hem or 
patch before installing a grommet. The spur grommet is 
designed for heavy work and stress and should not be used 
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WASHER GROMMET 

Figur* 8—13.—Gromm«ts, plain and spur. 



Figuru 8—14.—Orommut suiting tools. 


on lightweight fabrics. Figure 8-14 shows the hand and 
foot press dies and chucks used to set a plain or spur grom¬ 
met. 

Figure 8-15 illustrates the steps used in installing a plain 
or spur gronunet. 





CHUCK 




Figure 8—15.—Steps in installing a grommet. 


Speedy Rivets 

Speedy rivets may supplement stitching as an additional 
reinforcement. One very popular use is in the open corners 
or pockets of certain clothing. They can also be used to se¬ 
cure a loop in a leather belt or to join two pieces of fabric, 
and in countless other ways. Figure 8-16 illustrates two 
speedy rivet sizes and the method of setting them. 

Removing Faulty Fasteners 

A damaged snap fastener is removed by cutting the shank 
or post securing the socket of one half and the stud of the 
other half. A sharp pair of diagonal cutting pliers or end 
cutters will do the job easily, but considerable care must be 
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Figur* 8—16.—The speedy rivet ond steps in setting it. 



Figure 8—17.—-Removing domoged snop fasteners. 


taken not to cut the fabric between the crimped shanks or 
extensions. Figure 8-17 illustrates this method of removal. 

Some Parachute Eiggers prefer to drill the fasteners out, 
and in some cases this is the better method. When the ma¬ 
terial is brittle and easily damaged, a drill will do the job 
more safely. However, one must take care to secure the 
fastener so it will not turn and tear the hole. 

Grommets can be removed by prying the shank away from 
the washer until the shank is uncrimped enough to permit the 
washer to be withdrawn. 

Use a pair of diagonal cutting pliers to remove a speedy 
rivet. Cut the crimped shank half way between the two parts 
while taking care not to damage the fabric. 
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Slide Fast< 


Kit 


In addition to common tools such as screwdrivers, pliers, 
awls, knives, scissors, and needles, a well-equipped slide fas¬ 
tener kit should be included in loft equipment. 

Four slide fastener-kit tools illustrated in figure 8-18 are 
the pull-up pliers, nippers, stop-closing pliers, and bent-tip 
awl. 

End cutters or nippers are used for removing or cutting off 
stops and teeth. Stop-closing pliers are designed to span 
over the slider and clamp the stops in position. An awl with 
a bent tip is a handy implement for closing the teeth by hand. 

Slide Fasteners 

The types of slide fasteners used in flight clothing and 
other items of aviation equipment are shown in figure 8—19. 

A slide fastener is comparatively simple in construction, 
but sometimes proves troublesome. The various parts of 
slide fasteners are identified in figures 8-20 and 8-21 so that 
no difficulty will be experienced in their operation and in¬ 
stallation. 



Figure 8—18.—Four indisponsoblo slido fastonor-kit toolf. 
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REGULAR ^^^^CORD. 
TOP STOP —^ 


TEETH 

SLIDER 


PULL TAB 



BOTTOM 

STOP 


Figure 8—20.—^•gular-type slid* fast*n*r. 
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A slide fastener consists of two rows of teeth (hollow cones 
or scoops) facing each other. When brought together at 
the proper angle, each tooth is designed to fit within the tooth 
opposite. 

When closed, the slide fastener teeth cannot be parted ex¬ 
cept through use of the slider, which when moved displaces 
the teeth at the proper angle for meshing and unmeshing. 

The small clips at the top and bottem of slide fasteners are 
designed to keep the slider from running off the track. Cer¬ 
tain types of fasteners are equipped with a small retainer and 
pin arrangement on the bottom to permit the fastener to 
separate. 

Precautions. —Ordinary slide fasteners are designed for 
flat, smooth operation, and both hands are required for proper 
functioning. The chain should be stretched taut with one 
hand and the slider worked (without force) with the other. 

If a garment is composed of soft nappy material or lined 
with wool or fur, the slide fastener should be operated with 
great care to prevent jamming the slider. 

Grease or oil often lodge between the tiny hollow parts of 
the teeth and accumulate dirt and lint. This causes stiff 
operation of the slider. 

A casual inspection will determine whether a slider is the 
locking type. Always be certain that the pull tab is lifted 
at right angles to the slider before attempting to move the 
latter. Figure 8-22 shows the relative positions of the pull 
tab. 

Troubleshooting. —^A torn or ripped cord cannot be 
patched, but should be replaced with a complete new slide 
fastener. If the cord is damaged near the top or bottom of 
the fastener, and the injured ends can be cut off to shorten 
the slide fastener without hampering the usefulness of the 
garment, an effective repair can be made. 

I^ose or missing teeth and stops will cause trouble. If 
teeth or stops are not tightened, they will eventually be lost 
and tear the cord. In repairing such damage, see that the 
loose stop nearly touches the teeth, then squeeze tightly with 
pliers. Set the loose teeth parallel with those adjacent, and 
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SLIDER WITH PIN TYPE LOCK 

Figur* 8—22.—Locking slidors. 


apply pressure with pliers. If a replacement stop is not 
available, it can be replaced with soft wire. Heavy thread 
may be substituted for the wire. 

A missing tooth can be replaced by carefully removing 
two opposite teeth from the bottom or top of the chain. 
Use one of the teeth as a replacement. Move the stop or stops 
so they nearly touch the teeth, then tighten. This will keep 
both sides of the chain the same length. 

Difficulty in moving the slider may be caused by the jaws 
of the slider being too tight. Insert a screwdriver between 
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the jaws and very gently pry them apart until free opera¬ 
tion is effected. If teeth are gummed with oil or grease, 
wipe or scrub the chain with a piece of rough material, an 
old toothbrush, or even a pipe-cleaner saturated with a clean¬ 
ing fluid. To lubricate the chain, apply one drop of oil or a 
pinch of graphite between thumb and forefinger and run 
the chain up and down between the fingei^s. 

Should the slider become jammed with fur, wool, or other 
material, carefully remove such matter with a pin or needle 
while gently pulling the slider until it is released. If it is so 
badly jammed that it resists all efforts, remove the slider by 
carefully bending the jaws apart and returning the jaws to 
their original position; then replace the slider on the chain, 
as will be described later. 

The majority of pull tabs have two small projections fit¬ 
ting into slots on each side of the slider. To remove the 
pull tab, use two pairs of pliers, one on each side, and twist 
in opposite directions. In replacing pull tabs, this proce¬ 
dure is reversed. Pull tabs furnished as replacements need 
only to be squeezed onto the slider. 

A smashed slider may be removed by inserting two small 
screwdrivers, one on each side of the chain, to force the jaws 
apart. 

Major repairs. —Most slide fastener trouble may be traced 
to a bent slider in which the jaws are either spread too far 
apart or too close together, instead of being parallel. The 
proper procedure for removing and replacing a slider on the 
chain following repair is explained in the following para¬ 
graphs. (Since the procedure for the replacement of sliders 
on the regular-type and separating-type slide fasteners are 
considerably diflerent, they will be treated separately.) 

To remove the slider from the regular-type slide fas¬ 
tener, carefully rip the stitches from the bottom of the slide 
fastener to expose the ends of the tape. Then remove the 
bottom stop and slip the slider off the bottom of the chain and 
entirely off the cords and tape, as shown in figure &-23. If 
repair is impossible due to a severed cord, discard the slide 
fastener in favor of a new one. 
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Figur* 8—23.—R«mov« th« tlidar from tho cords and tape. 


To replace the slider on a regular-type slide fastener, 
thread the two bottom cords into the wide end of the slider. 
Hold the tape so that the bottom teeth are correctly matched 
as shown in figure 8-24. Then draw the slider upward until 
the teeth mesh for several inches. Without allowing the 
teeth to separate, clamp the bottom stop close to the teeth 
and over both cords as shown in figure 8-25. Replace the 
tape ends and ripped stitches by hand or machine. 

To remove a damaged slider on a separating-type slide 
FASTENER, Carefully rip the stitches at the top of the slide 
fastener, on the retainer side only, thus exposing the end of 
the tape. Remove the top stop, slip the slider off the top 
of the chain, and completely remove it from the cord and 
tape. Repair or replace the slider. 

To replace the slider on a separating-type slide fastener, 
thread the retainer side cord into the narrow end of the 
slider, and allow the slider to slip down the chain. Replace 
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Figur* 8—24.—Hold tho tapo and match tho tooth corroctly' for oqual longth of 

oach toction. 


the tape end and ripped stitches by hand or machine. (See 

fig. 8-26.) 

To replace the slider on the top of a regular-type slider 
fastener with the aid of pull-up pliers, slip the tool over the 
bottom stop, clamp together, and pull upward exactly like 
a slider as shown in figure 8-27. Close the entire chain in 
this manner. Thread the two top cords into the narrow end 
of the slider, holding the teeth meshed until they enter the 
slider. Replace the top stops, tape ends, and ripped stitches 
by hand or machine. 

Shortening a slide fastener. —To shorten a slide fas¬ 
tener, first determine the length required. The chain should 
be about inch shorter than the opening in the material or 
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Figure 8 — 28 .^Mark from bottom stop upword. 
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garment. Mark the desired length, measuring from the 
bottom stop upward. (See fig. 8-28.) 

Open the chain to any point below this pencil mark, as 
shown in figure 8-29. 

Cut directly across the tape about 1 inch above the mark, 
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as figure 8-29 indicates. Then cut off the teeth from the 
mark to the end of .the tape. Cut an equal number of teeth 
from each side of the chain. Figure 8-30 illustrates this 
step. 

When the two stops are attached, the zipper is completely 
shortened. 

Sewing. —The slide fastener presser foot will serve not 
only as a guide for a neat row of stitches, but will also prevent 
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Figur* 8—32.—Installation of a slid# fastonor. Stop 2. 


the foot from “riding up” on the chain. A foot of this type 
will prove a handy accessory in the performance of slide 
fastener work. 

The sewing machine manufacturer can supply you with 
a regular slide fastener presser foot (right or left) for your 
machine, or one can be made locally. File or grind the left 
side of an old presser foot to permit sewing within % 
inch of the chain. 
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Figur* 8-33.—InstolloHon of o slido fastonor. Stop 3. 


When sewing, always stretch the slide fastener and not the 
material, as this makes a flatter and neater job. 

A simple method of installing a slide fastener when mak¬ 
ing a bag or cover with two closed ends follows: Lay the 
piece of material right side down, and place the slide fastener 
right side down on top of the material where the opening is 
to be located. Sew a row of stitches completely around the 
outer edges of the tape as shown in figure 8-^1. 

Turn the material over. Then by feeling with the points 
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of a scissors, cut directly down the center of the chain and 
snip a V at each end, as shown in figure 8-32. 

Turn the edges of the material under, thus exposing the 
chain. Allow sufficient space so that the slider will not rub 
the edge of the hems. The V at each end will permit the 
sewing of neat, square corners. (See fig. 8-33.) 

Stock information.— The nonseparating slide fastener 
tape chain is stocked in bulk rolls of 10-foot minimum lengths 
in sizes “1” and “3.” They are interlocked while carried in 
stock and will remain interlocked when shipped. The unit 
of issue is in feet. 

The separating slide fasteners (with retainers and sepa¬ 
rating pins attached) are stocked in size “3” only, and in 
lengths of 24, 48, 72, and 108 inches. Unit of issue is each. 
Necessary stops and sliders are stocked in bulk. Only the 
style ‘‘L,” locking, nonreversible, single pull slider is 
furnished. 

Size “1” medium service and size ‘‘3” extra heavy service 
fasteners are the only two sizes in stock. 

Activities should specify the brand of chain for which 
stops and sliders are required. (Talon, Crown, or any other 
make.) 

Slide fasteners in stock will be supplied in the nearest 
length ordered. When received, the chain should be cut to 
the desired length; stops can be salvaged and reused on the 
cut chain. 
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1. The Parachute Rigger must be able to set, repair, and renew what 
type of fasteners? 

a. Snap fasteners 

b. Grommets and speedy rivets 

c. Slide fasteners 

d. All the above 

2. Fasteners, other than those used in parachute manufacture and 
general utility work, are found in the ASO Catalog under 

a. Class 27 

b. Class 83 

c. Class 42 

d. Class 32 

3. The three-way locking type snap fastener is manufactured in how 
many sizes? 

a. 4 

b. 1 

c. 3 

d. 5 

4. Lift web keepers of a seat type parachute are equipped with what 
type of fastener? 

a. Regular wire spring clamp fastener 

b. Three-way locking snaps 

c. Curtain type 

d. Glove snap type 

5. The two vertical keepers which hold the shoulder straps and the 
back strap are fitted with what type fasteners? 

a. Slide fasteners 

b. Curtain type 

c. Three-way locking snap 

d. Glove snap 

6. When a chuck or die is damaged or lost, how is it replaced? 

a. Order from ASO stock 

b. Open Purchase Order 

c. Section “6” Allowance List 

d. FASRons 

7. The type of grommets used in parachute work are made of metal 
and are 

a. round 

b. square 

c. oval 

d. oblong 
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8. The spur grommet should not be used on 

a. bunk bottoms 

b. canvas 

c. rubberized fabric 

d. lightweight fabrics 

9. Speedy rivets are available in 

a. 4 sizes 

b. 3 sizes 

c. 1 size 

d. 2 sizes 

10. Most slide fastener trouble may be traced to a 

a. bent slider 

b. top stops missing 

c. bottom stops missing 

d. torn beading 

11. To remove the slider from a regular-type slide fastener you should 

a. rip the stiches from the top of the slide fastener 

b. force it off 

c. rip the stitches from the bottom of the slide fastener 

d. cut it off 

12. To remove the slider from a separating-type slide fastener you 
should 

a. rip the stitches from the top of the slide fastener 

b. rip the stitches from the bottom of the slide fastener 

c. cut it off 

d. rip the stitches from the top of the. slide fastener on the re¬ 
tainer side only 

13. What type is the separating, single action slide fastener? 

a. Type A 

b. Type B 

c. Type S 

d. Type L 

14. What size of slide fastener would you use for heavy service? 

a. Size 4 

b. Size 0 

c. Size 2 

d. Size 3 

15. The unit of issue for nonseparating slide fasteners is 

a. each 

b. inches 

c. bulk rolls of 10-foot minimum 

d. feet 
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16. The unit of issue for a separating slide fastener is 

a. feet 

b. inches 

c. each 

d. bulk 

17. Separating-type slide fasteners are stocked only in size 

a. 4 

b. 2 

c. 1 

d. 3 

18. Nonseparating slide fasteners are stocked in sizes 

a. 2 and 3 

b. 1 and 3 

c. 3 and 4 

d. 1 and 2 

19. The distance from the stops of a slide fastener to the ends of the 
tape should be approximately 

a. 1% inches 

b. 2 inches 

c. 1 inch 

d. % inch 

20. What tool can be used to close a slide fastener? 

a. Nippers 

b. Bent awl 

c. Stop closing pliers 

d. Pull-up pliers 
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MAINTENANCE AND MINOR REPAIRS 

The term minor repair applies to such operations as re¬ 
placing container assemblies, pack-opening bands, parachute 
harness assemblies (when no sewing is involved), pilot-para¬ 
chute assemblies, vent rings, repairs to containers, certain re¬ 
pairs in stitching, and repairs to torn places or holes in the 
canopy which do not exceed 8 inches in length or diameter. 
Such minor repairs can be accomplished by qualified person¬ 
nel and with proper equipment. 

Parachutes are forwarded to the nearest major repair sta¬ 
tion for complete inspection and overhaul only as warranted 
by their condition, the extent of repairs required, or the lack 
of local MINOR REPAIR facilities. 

The satisfactory repair of parachutes involves an under¬ 
standing of the proper methods and materials to be employed 
for the repair and a conscientious application of this knov^l- 
edge. In making repairs the Parachute Rigger can be 
guided in details, to a great extent, by the construction of the 
parachute being repaired which serves as a convenient and 
practical model. All replacement materials, hems, seams, 
stitches, and thread must be standard, and identical with 
original details of the part being repaired. 

In cases where more specific information is necessary, con¬ 
sult applicable drawings or blueprints which cover the con¬ 
struction of the parts involved. 

Parachute blueprints for the Navy are prepared at the 
Naval Aircraft Factory, Naval Air Material Center, Phila¬ 
delphia, Pennsylvania. Copies of these blueprints and speci¬ 
als 
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fications are available through supply channels. Consult 
your Supply or Publications Officer for the proper method of 
procuring any specific type of publication. Major repair 
bases make arrangements with publication distribution 
depots and are on the mailing list to receive all blueprints, 
specifications, and other publications connected with their 
work. Technical publications distributed by the Bureau of 
Aeronautics to shore-based and fleet activities contain draw¬ 
ings or photographs when necessary to convey a more ac¬ 
curate picture of the specific change in equipment or 
procedure; COMAIELANT and COMAIKPAC directives 
do the same where possible. 

BLUEPRINTS 

A blueprint is a photographic print of a drawing, white 
on a bright blue background. It is an exact reproduction of 
the original drawing. 

How much authority does a blueprint carry and to whom ? 

Naval Aircraft Factory parachute blueprints clearly de¬ 
fine the materials, dimensions, type and number of stitches, 
rows of stitches, types of seams and hems, and all the other 
information necessary for a manufacturer to fabricate each 
subassembly into a complete parachute. Government in¬ 
spectors are assigned duty in each industrial plant to insure 
a strict compliance with the materials, dimensions, and other 
specifications set forth in the blueprints and manufacturing 
contracts. The blueprint is, therefore, a commanding factor 
in the initial stages of the production of any product for 
the Navy. As long as a particular product remains in use, 
so will the blueprint. It is only through the actual use of 
a product that we discover its weaknesses and take steps to 
correct them. 

The original blueprint may be revised many times. New 
and stronger materials replace the old, and processes change. 
Each new development constitutes a revision to the original. 
The latest revision is a reflection of a combination of things; 
namely, mistakes and improvements to fit the need. The 
blueprint acts as the base reference, and when something goes 
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radically wrong we must return to the particular base ref¬ 
erence for repairs or take steps to replace the original with 
something new and superior. 

Title block. —The title block, located in the lower right 
corner of NAF blueprints, contains the title of the blueprint 
(Harness Parachute Back Type NB3-R) and number 
(605509). 

Revision numbers. —Revision numbers appear on the blue¬ 
prints to the left of the title block in the order and date of 
each revision. 

Stock columns.— Stock columns appear on the blueprints 
above the title block, and list the materials, quantity, and 
specifications for each subassembly. 

Blueprint notes.— Blueprint notes are located in the 
upper right corner of NAF blueprints and indicate special 
instructions for the fabrication of the entire assembly, such 
as machine stitching, number of stitches per inch, marking 
instructions, and limits. 

Subassemblies 

The subassemblies are indicated by dash numbers (—2, -3 
etc.). The subassembly is only a part of the entire overall 
assembly. 

The parachute manufacturer must carefully follow all 
dimensional figures. He is required to manufacture items 
within the tolerances established in the design, applying 
the same care as a manufacturer of machinery. 

The Parachute Rigger can often copy from the actual sub- 
assembly when fabricating a minor item like a ripcord grip 
pocket, a back pad cover, seat cushion cover, or harness 
keeper, provided a blueprint is not available and the Rigger 
is certain the work he is copying is correct. For informa¬ 
tion relative to seams and stitching refer to chapter 10. 

Blueprint reading. —It doesn't take an expert to effec¬ 
tively read a parachute blueprint. You can learn to do it by 
practice and by studying the applicable chapters in the Navy 
Training Course, Blueprint Reading and- Sketching^ Nav- 
Pers 10077-A. Most BuAer technical publications directing 
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a change in a specific piece of equipment or procedure are 
illustrated with a photograph or series of photographs. The 
photograph has the advantage of showing the overall rela¬ 
tionship in a more familiar and acceptable way than a draw¬ 
ing. However, a drawing becomes necessary when greater 
detail is required, where dimensions, figures, hidden views, 
etc., must be shown in order to accomplish the objective. The 
type of drawing illustrating a technical publication is usually 
very simple and is easily understood. 

LAYING OUT MATERIALS 

Layout is the placing of lines on the material to correspond 
to the lines and dimensions of the blueprint or the actual item 
being copied. The layout includes object outlines and cen¬ 
terlines. Hidden lines, dimensions, and notes are not written 
on the layout. Layouts are full size and must be measured 
and marked accurately. Limits and allowances must be 
observed. 

To locate, measure, and mark the layout accurately, you 
need to know two things: First, how to follow a good layout 
procedure step by step; and second, how to use precision 
layout tools, and how to keep them in excellent condition. 

If you follow the drawings or accurately transfer dimen¬ 
sions from a model, learn the procedure, use your layout 
tools properly, and keep the material flat, you will have no 
trouble with layout work. 

Measuring 

A number of tools, common to the Parachute Riggers, used 
for laying out, marking, and cutting fabrics are illustrated 
in figure 9-1. 

Always square off the end of the material before attempt¬ 
ing to measure it. Plan straight construction projects so 
that the warp threads of the material will be in a position 
to properly absorb any longitudinal stress played upon it. 
For example, a small-arms gun cover is better designed with 
the warp threads paralleling the length of the gun barrel, as 
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the forces acting upon the cover during the process of plac¬ 
ing it over a gun are mainly longitudinal. 

There are other considerations besides the strength and 
absorption factors to be remembered when laying out ma¬ 
terial for measurement. Utilize the length of material when- 



m 


Figura 9-1.-—Laying out, marking, and cutting tools. 

(A) 

Six-foot moasuring tape. 

(B) 

Fifty-foot moasuring tapo. 

(C) 

Yardstick and six-foot stroightodgo. 

(D) 

24-inch squaro. 

(E) 

18-inch rule. 

(F) 

12-inch rule. 

(6) 

Largo chalk holding compass. 

(H) 

Small poncil compass. 

(1) 

Dividors. 

(J) 

Poncils, whito and black (wax typo). 

(K) 

Scissors, 6-inch. 

(U 

Shoars, 10-inch. 

(M) 

Shoars, bont-trimmors, 12-inch. 

(N) 

Shoars, pinking. 

(O) 

Raxor blado. 

(Pi 

Woights. 
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ever possible in order to conserve the material and save 
wasting needless quantities. Avoid cross seams in small 
projects involving lengths under 9 feet. The more you de¬ 
sign seams into a project, the more will be .the need for 
additional yardage. Take full advantage of the selvage edge 
which is woven to prevent raveling. Using the selvage edge 
wisely can speed up a project, as this edge is prefinished and 
will not require binding or a hem in places where strength is 
not important. Placing two selvage edges together, as in 
making a seam, will add to the strength of that seam and 
permit a closer edge-run of stitches than ordinarily possible 
with two raw cut edges. 

Rules and yardsticks. —Do not make measurements from 
the end of the rule or yardstick. The ends tend to wear off, 
so always measure from the one-inch mark. Work where 
you will have the best light, being sure you can see the marks 
on the rule and the layout. When you mark off a dimension, 
check it with your rule immediately. Be sure the mark is 
correct before you make another measurement. Make allow¬ 
ances for seams and hems. Some blueprints indicate seam 
and hem allowances. 

The rule is also used to check the part as it is being made. 
Therefore, when the part is completed, it will have been 
checked in all possible ways, and will be within the specified 
limits. 

Straightedge. —straightedge is similar to a yardstick, 
but is longer and has no graduation marks. A straightedge 
cannot be used for measuring, only for marking straight lay¬ 
out lines. Keep the straightedge in good condition, and you 
will always have a reliable guide for marking long, straight 
lines, and for checking flat surfaces. 

Dividers. —Dividers are precision instruments and are 
more commonly used by machinists than by Parachute Rig¬ 
gers. However, there are times when they can prove useful, 
as in checking short obstructed distances that cannot be 
measured with a rule. The dimension is actually trans¬ 
ferred directly from the object to the layout by adjusting 
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the “spread” of the instrument to correspond with the ob¬ 
ject’s dimension and then applying the dimension to a layout. 

Squares. —Squares are used to draw angles. Most of the 
time you will use squares to make layout lines at right 
angles (90°) to squared edges; but occasionally the lines 
will be at angles other than 90°. For large material sections, 
use the 24 x 16 inch steel square. 

When using a square, lay the short or long part of the 
square flat along a straight edge of the canvas or material. 
Hold the square tightly against the surface while marking. 

Handle squares, and all measuring instruments, with care. 
If they are dented, cracked, or sprung, their usefulness 
is lost. Do not drop them or throw them in a drawer or tool 
box. 

Compass. —For jobs requiring large arcs and circles, a 
large chalk compass will do the job adequately, providing 
there is some means of “fixing” the adjustment so it cannot 
slip. When using the compass, incline it in the direction 
of the arc or circle. Do not lift the compass point from the 
center. Try to draw a circle in one continuous motion. 
Remember to make allowances for seams. 

Before placing a mark on a piece of material always make 
sure it is lying flat and the warp and filler threads are 
rimning in the proper direction. Lightweight materials 
are more difficult to mark, and consequently may require a 
pattern application. 


Marking 

Pencils. —^Use a colored wax pencil w;hich will contrast 
with the material. The markings should stand out suffi¬ 
ciently, offering substantial guidelines for cutting. A car¬ 
penter’s flat lead pencil will also serve as a reliable marker, 
but its use is limited to the lighter colored materials. Sharp 
pointed pencils will tend to tear certain materials and the 
points are easily broken. Before attempting to use a newly 
sharpened pencil, dull the point. The heavier wax pencils 
can be sharpened in a flat and narrow pattern to make mark¬ 
ing easier and to prevent breaking the point. 
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Before marking a line, allow for the thickness of the pen¬ 
cil’s point. Place the pencil on the starting mark and then 
bring the rule or straightedge in contact with the pencil. 
Hold the straightedge on the first mark, allowance having 
been made for the pencil’s point, shift the pencil to the second 
mark and align the corresponding point of the straightedge 
with it. After making certain that both marks are in cor¬ 
rect position in relation to the straightedge and the pencil’s 
thickness, draw the line lightly but heavy enough to be seen 
easily. 

Small weights, similar in appearance to shot bags, or cov¬ 
ered lead weights, are handy for holding the material down 
while certain types of layouts are being marked off. 

Mark deep nap material with a regular tailor's chalk. 
Tailor’s chalk comes in a flat tapered edge form. It is par¬ 
ticularly suitable for marking alteration lines on flight cloth¬ 
ing, especially when fitting the garment. 

Cutting 

Bent-trimmers shears are designed to cut material lying 
flat on a table. They are not made or intended for general 
utility work. A Parachute Rigger should carry a small pair 
of scissors on his person for general use. A pair of dull 
shears or scissors will tear and pull the threads along the cut 
making a ragged edge. Sharpen your scissors frequently. 
A sharp pair of scissors will cut to the tips of the blades. 

To commence cutting, apply the shears about half open. 
Make one cut or snip, then slightly open the blade and glide 
the shears forward. It isn’t necessary to open and close the 
blades, completing each cut as you go. Simply start the cut 
as described and then push the partly opened shears along a 
cutting line, stopping just before the opposite edge or any 
line is reached. Now, as in the beginning, close the blades. 
Remember to close the blades when starting or finishing. If 
you do not close the shear blades on the first and last cuts of 
the operation, the material may pull and a ragged edge will 
result. 
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Before starting to cut, make certain that you have allowed 
a sufficient margin for all the seams. 

Make a habit of cutting material on a bare, smooth-topped 
table. You may accidently damage the bottom piece of ma¬ 
terial if you attempt to cut a layout while it is placed over 
another piece. 

Do not drop or otherwise mishandle a pair of shears or 
scissors. The blades are easily sprung out of alignment. 

Potterns ond Templotes 

Patterns. —A pattern is a guide or model for making 
things, as a dressmaker’s pattern. The Parachute Rigger 
isn’t expected to make a dress, but he is expected to make re¬ 
pairs to a part or section of a flight suit. A pattern can be 
constructed from a damaged facepiece of a flight suit, using 
the damaged part as a model to construct the pattern. 

Template.— A template is a gage, pattern, or mold usually 
made of sheet steel. It is permissible to construct a fiber 
template (using a stiff fiber board material) for local fabric 
use where production is limited. A template is used in pro¬ 
duction work as a guide for making a number of duplicate 
parts. The measurements on templates must be made ac¬ 
curately. If the template is wrong, all parts made from, 
it are wrong. 

The procedure followed in making a template is essentially 
the same as that used in making a layout. Templates used 
by major repair activities are usually made of sheet steel to 
withstand the wear and tear of shop use. In spite of the 
sturdy metal, templates become damaged or inaccurate from 
use. Do not work with an inaccurate template. Periodi¬ 
cally check the accuracy of the template’s dimensions with 
applicable measuring instruments. 

A template will include the seam dimensions. It can be 
made from blueprints or an actual model of the item to be 
constructed. The measurements on a template must be ac¬ 
curate. Figure 9-2 illustrates the use of a template for the 
main flat pattern of a parachute container. Notice the holes 
which permit marking the depths of the cuts for the comer 
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Figure 9—2.—Template in position; project reody for marking. 


flaps. The template is placed on the material at a 45^ angle 
to the centerline of the width of the material. This is bias 
construction which will permit the greater amount of elas¬ 
ticity needed by the flat pattern of a parachute container. 

MINOR REPAIRS 

Potching, Replacements, Reconditioning 

Patching the canopy. —The canopy cloth of parachutes 
(ripstop nylon, type I) has a breaking strength of 40 pounds 
per inch of width, warp, and filler, while the tear resistance 
or the amount of force required to continue a tear once started 
is only 3.5 pounds. Small tears, holes, snags, broken threads, 
seam separations, etc. jeopardize the safety of the parachute 
and must be repaired. Small snags and broken threads may 
sometimes be successfully darned. However, darning should 
be used on very small damaged areas only. See ‘‘Hand 
Sewing” which is discussed later in this chapter. 

Thread separations are often found in the canopy ma¬ 
terial, especially at the seams, and particularly if the canopy 
material is twill woven. The thread separations are usually 
the result of careless, rough handling, or from strains in drop 
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testing. If threads are not broken and the damage is not 
severe, thread separations may be repaired by pushing 
threads back into place with a pencil eraser or soft brush. 
Be careful to note on which side of the separation the threads 
are embedded. If the damaged area is brushed in the wrong 
direction, thread separations will be increased. 

Rust, mildew, and acid stains will spread throughout the 
canopy cloth and must either be neutralized or cut out en¬ 
tirely. If the area is determined to have been mildewed, 
the best way for removal of the mildew is by washing the area 
with a MILD SOAP and water. Mildew has little effect on nylon 
and will not form unless some other feeding media is present. 
Rust stains cannot be neutralized or removed with approved 
cleaning agents. They must be cut out with at least a one- 
half inch border beyond the stained area. Regions deterio¬ 
rated by acid shall be cut out with a one-inch border around 
the affected area, but if the area is greater than 8 square inches 
the entire section must be replaced. If acid effects a stain 
on any radial seam, skirt hem, vent hem, or suspension line, 
the canopy must be turned in for overhaul. Stains not recog¬ 
nizable SHALL BE NOTED IN THE PARACHUTE RECORDS. StainS 
that are judged harmful because of their visible deteriorat¬ 
ing effects to the material must be patched. Most grease and 
oil stains can be wholly or partially removed by applying a 
cleaning solvent. 

One of the major principles to be observed in mending rips, 
snags, tears, and holes in material is to place the patches in 
such a position that the warp and filling threads of the 
patches will lie parallel to the warp and filling threads of the 
canopy. The warp threads of the material run lengthwise 
of the fabric, therefore are parallel to the selvages. In the 
absence of selvages for guidance, the filling threads may ordi¬ 
narily be recognized by their greater coarseness and smaller 
number to the inch as compared with warp threads. Both 
sets of threads meet the centerline of the gore at an angle of 
45°, and the warp threads are always parallel to the diagonal 
seams. The purpose of this precaution is to assure that the 
elasticity of the patch will be the same and in the same di- 
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rection as in the material to which it is applied. In this way 
the patch will be less subject to distortion and subsequent 
damage under the shock of opening. Another important 
principle is: Always try to anchor the patch to a seam, or 
if possible, to two seams. A patch so applied possesses 
greater strength and is less likely to weaken the material to 
which it is applied. 

Double patch. —When the damaged area is not badly 
frayed, baseball stitch the tear as shown in figure 9-3. Do 
not draw the baseball stitches too tight, thereby puckering 
the area. In producing a smooth finish, maintain just enough 
tension on the stitches to bring the separated edges together. 

Use a double patch for most repairs; that is, one patch in¬ 
side the canopy and the other patch outside. The inside 
patch shall be the smaller and must be applied first so that 
its stitching will be covered by the outside patch. The raw 
edges of a patch shall be turned under % inch. 

Large holes or tears require a double patch, one inside and 
one outside. After turning under inch on all sides, the 
inside patch should be large enough to allow a 1-inch mini¬ 
mum margin on a 1-inch to 3-inch puncture; a li/^-inch min¬ 
imum margin on a 3-inch to 6-inch puncture; and a 2-inch 
minimum margin on a hole from 6 to 8 inches. Regardless 
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DAMAGED AREA 



of the hole size the outside patch must be larger than the 
inside one. 

Using a soft lead pencil, lightly outline the area to which 
the patch will be sewed. Be sure to allow the correct mini¬ 
mum margin in relation to the perimeter of the finished or 
TURNED UNDER EDGE of the patch while marking and follow¬ 
ing the line of the weave around the damaged area. (See 
fig. 9-4.) Place the piece of new material with the weave 
correctly matched, warp for warp, filler thread for filler 
thread, over the outlined area. The material is very sheer 
and the penciled lines may be seen through the patching. 
Taking a pair of sharp scissors cut the patch to a size % 
inch larger overall than the penciled lines, the extra half 
inch being allowed for the hem. 

In order to cut straight with the weave, it is advisable to 
pull a thread where the cut is to be made. (See fig. 9-5.) 

Use the inside patch as a gage when cutting the outside 
patch. Place the inside patch on a piece of new material. 
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Cut the new material of an inch larger than the raw- 
edged perimeter of the inside patch. 

Turn the edges of the inside patch under ^ inch. Baste 
or press the hem so it will stay in place when the patch is 
being sewed to the inside of the canopy. Apply the inside 
patch, sewing one row of stitches Yiq of an inch from the 
edges. 

Turn the edges of the outside patch under ^ inch. Baste 
or press the hem so it will stay in place. 

Locate the outside patch over the inside patch so that their 
margins are even all the way around. A beginner will do 
well to baste the outside patch in place before attempting to 
sew it by machine. Sew one row of stitches around the out¬ 
side patch edges of an inch. Sew the second row of 
stitches % of an inch in from the edge row. Figure 9-6 
diagrams this operation. 

A badly frayed hole, if allowed to remain within a patch, 
may tend to roll or bunch, and will cause wrinkles. Ac¬ 
cordingly, the damage must be trimmed to a rectangular 
shape. If the trimmed damaged area exceeds 8 inches across 
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Figure 9—6.—Doubi« pqlch applied to o canopy section. 



Figure 9>7.-^iiier patch applied. 


its widest dimension, the repair must be considered major 
and must not be undertaken locally. 

After the material has been trimmed and rounded at the 
corners to prevent tearing, apply a filler patch as illustrated 
in figure 9-7. The filler patch merely acts as a binder to 
hold all of the separated edges together and prevents ob¬ 
jectionable wrinkling. 

After the filler patch, apply the inside patch, observing 
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the same general rules as outlined for marginal allowances. 
Then apply the outside patch. 

For additional strength, always try to anchor one or more 
sides of the patch to a seam or hem. Never sew through a 
suspension line. Where it is feasible to anchor the patch to 
a seam, the dimension of the patch may be extended on the 
applicable side. Figure 9-8 illustrates a patch anchored to 
a radial and a diagonal seam. 

Single outside patch.— If the hole is one inch or less, use 
a single outside patch as diagrammed in figures 9-9, 9-10, 
and 9-11. The patch should be large enough to leave a 
margin of at least % inch around the borders of the hole. 
(See fig. 9-9.) 

In applying a single patch, and using a lockstitch, sew two 
rows of stitching around the edges % inch apart. Use size 
“E” nylon thread, 8 to 10 stitches per inch, for sewing all 
patches and other repair work on the canopy. 

Holes larger than 8 square inches shall not be patched. 
Only two single or one double patch shall be allowed per sec¬ 
tion. 
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FIgur* 9-9.<—Singl# outtid# patch oppliad to conopy soction. 
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Figuro 9—10.—-Singlo outtido potch oppliod to ono tido of o diagonol sociin. 


Cut the thread or the stitching as infrequently as pos¬ 
sible. When the stitching of a seam has been connected, 
backstitch for at least 2^ inches on radial seams or hems 
and 11/4 inches on the diagonal seams. If a patch is not 
anchored to a seam or hem, it shall be backstitched 
inches. 

Where it is difficult to decide on a definite repair due to 
an overall deteriorated condition or damaged canopy, pre¬ 
pare the parachute for major overhaul. 

The material used in the repair of canopies shall be the 
same as that in the original canopy. 
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Misplaced or slipped threads in the weave of the material 
very often may be brushed back into place and a patch will 
not be required. Whenever several threads are broken they 
should be reinforced with a patch as indicated in figures 9-9, 
9-10, and 9-11. 

Repl/Vcing the rubber-vent ring. —Broken rubbers cannot 
be repaired. Damaged vent rings must be replaced. To 
replace the rubber-vent ring, open the hem, remove the old 
ring, insert the new ring, and resew the hem. 

Harness. —Parachute harnesses requiring repair work 
other than the correction of several (7 or 8) broken or de¬ 
fective stitches, except in the lift web to link sewing, shall be 
replaced by a new or serviceable harness. The only exception 
is in the end of the lift web sewing where it is connected to 
the links and where no defects are permitted. There shall 

BE NO DEFECTIVE STITCHING IN THE LIFT WEB TO LINK SEWING. 

Applicable technical publications shall be reviewed for in¬ 
structions on various valid modifications to be made to ex¬ 
isting harnesses to convert them to the latest specifications. 
Before making any modification, always check to be certain 
that it hasn’t been cancelled or superseded by a later direc¬ 
tive. 

Harnesses are currently issued with lift webs presewed 
for the convenience of installing them in the field. Of all 
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stitchings, the connective ones are the most important to 
security. 

Packs or containers. —Reconditioning of the container 
can be accomplished with or without a sewing machine. In 
no case shall any patches, modification, additions, attach¬ 
ing of cushions or life-raft cases, or other repairs of any 
nature be made to the container while the parachute is 
packed therein. To do so is to risk the possibility of acci¬ 
dentally securing the suspension lines, pilot chute, or the 
main canopy to the container and thereby slowing or pre¬ 
venting the release of the parachute in an emergency. Tears 
and rips in the material shall be repaired with a single out¬ 
side patch turned under a half inch at the edges. Corners 
and edges of the container chafed by the metal frame should 
be reinforced with 1,800-pound nylon webbing. Do not use 
light herringbone tape for this purpose. 

At the first appearance of acid stains on a pack, the para¬ 
chute shall be unpacked immediately and the canopy ex¬ 
amined for similar damage. The affected portion of the con¬ 
tainer shall be cut out and an outside patch shall be applied 
provided the area is not excessively large. The entire con¬ 
tainer shall be replaced if the affected area is too large (con¬ 
sistent with good judgment) or if the stains are numerous. 
The canopy shall be inspected and repaired, if necessary, as 
previously described. 

If the stitches securing the suspension line loops to the 
false bottom have been broken, the stitching may be replaced, 
provided the material of the false bottom has not been dam¬ 
aged to the extent that the new stitches will not hold se¬ 
curely. In the latter case the false bottom shall be replaced 
by a new one. If the tape of the suspension line loops has 
been torn, it shall be replaced by a new tape and shall not be 
patched or mended. A piece of 1%-inch nylon tape shall be 
cut and sewed to the false bottom so that the distance be¬ 
tween the rows of stitches as measured on the false bottom 
corresponds to the distance between the rows of stitches on 
the original pack. The length of the tape between adjacent 
rows of stitches is 2% inches for 28-foot canopies. When 
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the parachute is being deployed, it is of utmost importance 
that the suspension lines be permitted to pay out of the loops 
freely. Consequently in repairing suspension line loops, 
great care must be exercised to insure that the patches, heavy 
stitches, loose thread ends, or other obstructions do not pre¬ 
vent free emergence of the suspension lines. If the loops be¬ 
come enlarged to such an extent that they do not firmly hold 
the suspension lines in place, they shall be renewed. Orig¬ 
inal details of manufacture should be noted and reproduced 
as closely as possible. 

The two short lengths of webbing sewed to the bottom of 
the container and which secure the pack to the harness fre¬ 
quently rip loose and must be replaced. The container thus 
damaged does not offer a secure attachment and must be 
reinforced by a patch placed on the inside of the container. 
This reinforcement patch should be of like material and be 
2 inches longer and 2 inches wider than the webbing. 

Defective or missing grommets must be replaced, using 
special dies. When a grommet has torn out of its fastening, 
it will be necessary to reinforce the damaged place with a 
nylon patch or with tape or light webbing, as the case Re¬ 
quires, before replacing the grommet. It will be necessary 
to cut away the torn parts before applying the reinforce¬ 
ment so that the thickness around the grommet will not be 
increased to such an extent as to prevent the locking pins 
from passing through the holes in the cones. Care shall be 
taken that the inner edges of the grommets are perfectly 
smooth and rounded so as not to obstruct the operation of 
the locking pins or retard the action of the grommets in 
slipping off the cones. 

When cones have become corroded, have bent or broken 
flanges, or are worn where the grommets or tab ends bear, 
they shall be replaced. In replacing cones on the container, 
sew with double 3-cord nylon thread. (Note the way other 
cones are sewed and follow the same sewing pattern.) Be 
sure the ripcord pinholes in the cones are in line with each 
other and also in line with the direction of ripcord pull. 
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In replacing loose or lost eyes, sew with double 3-cord nylon 
thread. (Note the way the other eyes are stitched and follow 
the same procedure.) It will be noticed that at each point 
of stitching, five turns of the doubled thread are used. It 
doesn’t matter in which order the stitches are made. Finish 
with the thread on the underside of the container and tie oflf. 

Pilot chute. —If the pilot chute has deteriorated to such 
an extent that repairs are impractical and uneconomical, or 
may impair the efficiency of operation, a complete new pilot 
chute shall be substituted. If the spring is weak or defec¬ 
tive, or if evidence of general deterioration is observed, the 
entire pilot chute assembly shall be replaced by a new or 
serviceable one. 

Tears, holes, or chafed places in the canopy of the pilot 
parachute shall be repaired in accordance with the instruc¬ 
tions detailed for repairs to the main canopy. 

Beplace missing tacking threads which hold the spring in 
place. 

Renewing the tie cord. —^When the tie cord has to be 
replaced and the old tie cord does not correctly separate the 
suspension lines of the main canopy at the peak, the canopy 
should be laid out on the packing table with the gore having 
the nameplate uppermost. Take a position on the left-hand 
side of the table. Then looking along the table toward the 
hooks at the end, trace No. 1 suspension line to the point 
where it emerges from the vent of the canopy. Still looking 
toward the hooks, count out 14 lines, including No. 1, that 
emerge successively from the vent and are on the right-hand 
side (looking down the table) of No. 1 suspension line. This 
action forms a loop in the suspension lines at the peak of 
the canopy, and it should be temporarily placed over a hook 
or toggle to prevent its entanglement. The tie cord is made 
from a 42-inch length of i/^-inch nylon webbing. Sear each 
end of the tie cord to prevent fraying. Loop one end of the 
tie cord through the suspension lines. Pass the other end 
through the pilot chute suspension line loop and secure the 
tie cord with the aid of the bow line knots as shown in chap¬ 
ter 2. After tying off, the overall length of the tie cord shall 
be 211/^ inches. 
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FLIGHT CLOTHING REPAIRS 


A naval pilot of today is supplied with an impressive array 
of flight clothing which requires a minimum amount of main¬ 
tenance. Part of the Parachute Rigger’s job is maintaining 
pilots’ and aircrewmen’s flight clothing in a serviceable con¬ 
dition. To do this requires a good basic knowledge of the 
principles involved in tailoring. Parachute Riggers are not 
expected to construct a suit of clothing from a bolt of mate¬ 
rial ; they are expected, however, to be able to make repairs 
and alterations. 

What are the basic principles involved in tailoring ? The 
first and major requirement is knowing how to sew by ma¬ 
chine as well as by hand. Second, a knowledge of the mate¬ 
rials and construction of a garment is necessary to the opera¬ 
tor in order for him to properly analyze the scope of damage 
and the steps to be taken to effect a remedy. Third, the 
ability to apply the knowledge acquired in the other two 
requirements and which can be accomplished only by practice 
and experience. 

To become proficient at removing and replacing a sleeve 
or collar on a pair of coveralls without damage to the other 
parts of the garment, one must practice the actual operation. 
Tailoring cannot be learned from a book; there are too many 
different types of clothing and shapes on which to drape 
them. 

Flight clothing is rarely damaged to the extent that a yoke 
or piece in the suit has to be replaced. The greater percent¬ 
age of damage which occurs in ripped seams or small tears 
in the material is easily repairable. Restitching a seam or 
applying a small patch is no great task; however, the same 
principles regarding the similarity of materials apply here 
as well as to the parachute. Always strive to use identical 
materials regardless of the type of repair. This rule is man¬ 
datory in repairing parachutes. 

Warning: When making an alteration or repair, do not 
stitch through electrical wiring, rubber bladders, or other 
similar appendages incorporated in certain types of clothing. 
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HAND SEWING 


Handstitching is seldom done by Parachute Riggers but 
there will always remain a need for a hand-held needle appli¬ 
cation of stitching. Machines are not always readily avail¬ 
able and often lack the flexibility inherent in handstitching. 
Many areas still exist in which the handstitch is the best 
approach to a repair or an assembling step. Realizing these 
possibilities, a Parachute Rigger should know how to make 
and where to use a number of the fundamental handstitches. 

Fundamental Handstitches 

Darning. —Small snags and broken threads may some¬ 
times be successfully darned. However, darning should be 
used on very small damages only. On a garment or a para¬ 
chute canopy the snag or broken thread may be repaired by 
darning across the tom part with fine running stitches, 
using a fine needle. The thread must be the same color and 
texture as the material. If possible, use a thread raveled 
from a seam or the top of a hem of the garment. Do not 
unravel threads from a parachute canopy; use an identical 
piece of scrap material. Smooth out the snag or cut away 
the broken threads from the damaged area. To reinforce, 
begin darning about % inch beyond end of damage. A 
knot is not necessary as there is no great strain on the darn. 
Continue sewing with tiny stitches back and forth across 
the tear, running the rows at right angles to the long dimen¬ 
sion of the damage. Keep the rows irregular in length to 
distribute the strain more evenly. Do not draw the stitches 
so tightly that the darn puckers. (See fig. 9-12.) 

Running stitch. —Small, even amounts of material are 
taken up and passed over by the needle in the construction 
of the most versatile of the fundamental stitches. It is not 
only used as a temporary stitch as in basting, but as a perma¬ 
nent sewing for the securing of a seam for holding tucks 
and gathers in lightweight flight clothing. For speed in 
making this stitch, the needle should be worked in and out 

420 


Digitized by CjOOQle 




Ill,llllllllllllllllllllllll 
111lllIllllllll11lllll11 ll 11 
111 1111 
.. 


Figur* 9—12.—M«th«d of darning a snag or small brokon throad aroa. 



of the material several times before being removed entirely. 
(See fig. 9-13.) 

Backstitch.— ^This is a very strong stitching in which 
there is a space between the stitches on the right side of the 
material. The wrong side, or underside of the material, will 
show a continuous run of stitches. There are a few varia¬ 
tions of the backstitch, some of which close up the spacing 
of the stitches on the right side of the material. However, 
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Figur* 9—14.~Backttitch. 


the method usually used by the Parachute Rigger is as fol¬ 
lows : Insert the needle into the material % of an inch from 
the right-hand end of the seam. Working from right to 
left, and from the right side of the material, bring the needle 
back through the material, coming out of the right side. The 
amount or length of cloth taken on the first stitch, which 
should be three times that covered by the stitch on the right 
side, will govern the size of all subsequent stitches. They 
should all be evenly made and spaced. After completing 
the first stitch, ^ich is the long stitch on the wrong side, 
move the needle back and midway to the point where the 
needle had been previously inserted. Bring the needle out 
on the right side, taking up three times the amount of mate¬ 
rial necessary for one stitch on the right side. Continue 
taking the long stitch on the wrong side, and the half back¬ 
stitch on the right side, leaving an equal spacing between 
stitches. (See fig. 9-14.) 

Hemming. —This is one of the most useful methods of 
securing the fold or hem turned as the finishing edge of a 
garment and for securing bindings and facings. 

First pin and baste the hem in position on the wrong side 
of the item. Insert the needle from left to right along the 
first turned fold, bring the needle out from the fold at the 
right-hand end of the sewing line. This makes an invisible 
fastening of the thread. With the needle slanting toward 
the left shoulder, take up a few threads of the single thick¬ 
ness of fabric directly under the fold, then bring the needle 
out through the edge of the fold. Moving to the left a very 
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Figur* 9—15.—Hamming. 


short distance, take another stitch like the one just completed. 
This makes a slanting stitch on the right side of the garment, 
and as the sewing progresses toward the left, a slanting stitch 
is made on the wrong side of the material. The greater the 
amount of material taken up on the needle and the coarser 
the needle and thread used, the more conspicuous the stitch 
will be on the right side of the garment. Fasten off the sew¬ 
ing with two or three minute stitches on top of the last one; 
then slip the needle from left to right in the fold of the ma¬ 
terial for an inch or two before cutting off the thread. 

When hemming, hold the garment so that the second turn¬ 
ing or the edge of the hem is in the left hand, over the first 
finger of that hand, and the bulk of the material is on a table. 
(See fig. 9-15.) 

Catch stitching.— In this stitch the sewing threads cross 
each other on the wrong side of the material and one row of 
small stitches shows on the right side. As a general rule, the 
stitch is used on the wrong side over unfinished edges in heavy 
fabrics, especially wool, where a turned-in edge would be 
bulky and unsightly on the right side. 

The catch stitch is one of the few handmade stitches that 
is worked from left to right. After a raw edge is held in 
place with pins or basting, insert the needle at the left-hand 
end of the seam or other line of sewing under the edge of the 
material to conceal the knot at the end of the sewing thread; 
then, with the needle held parallel to the raw edge, take a 
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small stitch through the single thickness of material below 
the edge. Take the next stitch in the material above the raw 
edge with the needle in the same position, parallel to the cut 
edge about % or % of an inch from and to the right of the 
first stitch. Take the next stitch below the raw edge and con¬ 
tinue alternating the stitches above and below the cut edge. 
The degree of the angle of the crossed threads is determined 
by the space between the stitches. (See fig. 9-16.) 

Double needle stitch. —^The double needle stitch is com¬ 
parable to a machine stitch; however, the thread used is not 
locked in the material as it is in the 301 machine type stitch. 








In preparing to sew a series of double needle stitches, 
thread each end of a length of cord with an appropriate size 
needle. Pass one of the needles through the material at the 
starting point. Draw the thread through until half its 
length is on each side of the material. An awl can be used 
to make clean holes for both needles to pass through; how¬ 
ever, take care not to damage the material. Predetermine 
the length of stitch, marking the stitches on the material if 
necessary. Pass one of the needles through the material, 
drawing the thread up tight enough to lie flat along the sur¬ 
face. As in starting to lace a shoe, be careful not to draw the 
first stitch unevenly. Pass the other needle through the 
same hole in the material and in the opposite direction of 
the first. Be careful not to catch or cut the thread when 
passing the needles through the material. Continue making 
stitches by passing each needle through the hole previously 
made by the other. (See fig. 9-17.) 

Worked buttonholes.— ^Wherever possible, this form of 
fastening is worked through at least two thicknesses of ma¬ 
terial. The direction in which the buttonhole is cut depends 
upon the amount of strain which it must withstand in order 
that it will not spread open and allow the button to come un¬ 
fastened. The buttonhole is cut parallel to the front clos¬ 
ing on the front of a box pleat in a tailored shirt; on cuffs, 
neckbands, and on belts, it must be cut at a right angle to the 
ends so that the buttons wdll stay in place when subjected to 
strain. 

The position for all buttonholes should be marked before 
they are worked so that there may be no mistake in placement. 
A paper gage or a tape measure is usually employed for this 
purpose, and the exact length of each buttonhole marked 
with pins. Each slash must be a perfectly straight line, 
and whenever possible, along the straight thread of material. 
Use a sharp, pointed, small scissors or a buttonhole scissors 
to cut the slash. The length of the slash is the diameter plus 
the thickness of the button. To work buttonholes use a sin¬ 
gle thread slightly heavier than that used to stitch the gar¬ 
ment. Buttonhole twist is preferable for wool materials. 
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Beginners may find the following method helpful in keep¬ 
ing the depth of the buttonhole stitches uniform. On paper 
draw a rectangle ^ inch wide and as long as necessary for 
the buttonhole. Pin the paper to the garment at the proper 
location and stitch on the pencil lines. Tear off the paper. 
Cut directly between the two long stitched lines and diago¬ 
nally into the four corners. Work the usual buttonhole 
stitches, inserting the needle on the lines of stitching when 
making each stitch. 

Start making the buttonhole with a knot at the end of the 
thread and take the first stitch so that the knot is placed 
about ^ inch from the end of the slash on the right side of 
the material. If a buttonhole with one fan end and one bar 
end is to be made, start the work at the inner end of the slash 
where the bar will be placed. The fan end is located at the 
outer end where the stem of the button will lie. Holding the 
garment with the right side uppermost and the slash over the 
first finger of the left hand, place the needle % inch from 
the cut. Take 3 or 4 shallow overcasting stitches along the 
nearer edge to keep the two layers of material from slipping 
apart while the work is progressing; then turn the work 
around in the hand and place the same number of overcast¬ 
ing stitches over the edges of that side. Turn the work again 
to its original position and bring the needle out at the lower 
right-hand corner of the slash, exactly below the first over¬ 
casting stitch and in position to work the buttonhole stitch. 

The buttonhole stitches must be slightly deeper than the 
overcasting stitches in order to cover the latter and to take 
up enough threads of the material to make a firm buttonhole. 
The depth of the stitches depends on the texture of the ma¬ 
terial but is usually from %6 to %8 inch. All stitches 
must be uniform in size and be evenly spaced. 

Take the first stitch by placing the needle in the slash. 
With the first finger of the left hand hold the thread down 
as it comes from the material. Then with the right hand 
draw the double thread from the eye of the needle from right 
to left placing the thread under the point of the needle to the 
back or away from you. Draw the needle from the ma- 
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Figure 9—18.—Worked buttonholes with fun ond bor ends. 


terial and backward toward the first finger of the left hand. 
This places the purl or double knot exactly on the edge of the 
slash. Repeat this step until the lower edge of the buttonhole 
has been covered with these protecting stitches and the left- 
hand corner of the buttonhole has been reached. 

If a fan end is to be made, radiate the buttonhole stitches 
like the spokes of a wheel so that no crowding of stitches 
takes place at the end. Five stitches are usually sufficient. 
The work will have to be turned in the hand as these radiat¬ 
ing stitches are taken. When the last one is in place, continue 
working buttonhole stitches along the other side to the end 
of the slash. 

Place two strands of thread across the end of the buttonhole 
and at right angles to it to make the bar end first. To do 
this place the needle in the hole made by the first buttonhole 
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stitch, bringing it out in the hole made by the last buttonhole 
stitch. Repeat this so that at least two strands of thread are 
across the end, one on top of the other. 

Turn the work so that the buttonhole is at right angles to 
the first finger of the left hand; then, at the left-hand end of 
the strands of thread, take a blanket stitch by placing the 
eye of the needle under the strands of thread and over the 
thread coming from the material, drawing the needle and 
thread tightly toward the left. Repeat this step until the 
strands of thread are completely covered. If preferred, each 
blanket stitch may be caught in the material. This keeps the 
purls turned toward the buttonhole. Fasten off the stitch 
with small stitches on the wrong side of the garment directly 
under the first buttonhole stitch that was made. 

If the double bar buttonhole is desired, work along the first 
side of the slash as stated; then, instead of making the fan, 
make one bar before proceeding along the second side of 
the buttonhole. (See fig. 9-18.) 

ENEMIES OF MATERIAL 

Synthetic materials, such as nylon, orlon, and dacron, 
originating from vegetable matter, have one great factor in 
their favor, the ability to resist the effects of weather. 
Nylon, the principal material used in manufacturing para¬ 
chutes and innumerable articles of flight clothing, occupies a 
commanding lead among materials for fulfilling the needs 
of the Navy. In view of these facts, some individuals become 
careless and do not always exercise their best judgment in 
handling items manufactured from the so called “miracle 
fibers.” 

Regardless of the factors favoring nylon with all its re¬ 
serves of strength, elasticity, and durability, prolonged ex¬ 
posure to the destructive elements of sunlight, salt water, and 
dirt will dangerously weaken the material, rendering it use¬ 
less for further use in a parachute. Part of your job is to 
safeguard the parachute from contact with the aforemen¬ 
tioned elements plus evading the destructive qualities of bat¬ 
tery acid, oils, greases, mildew, and insects. 
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Damage sustained through contact with acid.— Con¬ 
tamination by acid is probably the most serious damage 
which can be sustained by parachutes, mainly because the 
action is rapid and can have far-reaching effects. Unless 
constant vigilance is maintained for acid detection, contam¬ 
ination and weakening of the parts of the parachute may 
proceed undetected and might result in serious consequence 
in the event of emergency use. It is imperative that the ut¬ 
most care be taken by all personnel to prevent acid from con¬ 
tacting parachute equipment. Only clean vehicles should be 
used for transporting parachutes in operating units; and 
particular caution should be observed so that parachutes are 
not transported in vehicles previously used for transporting 
wet-cell storage batteries. 

Any item of parachute equipment suspected of having been 
in contact with acid shall be isolated from all other parachute- 
equipment and shall be tested immediately. Similarly, 
equipment having been in contact with an article known to 
be contaminated shall be isolated and tested. Not only must 
the complete article be isolated, but the suspected portions of 
it shall not be allowed to touch any other portion so that the 
damage is restricted as far as possible. 

To detect the presence of acid follow the instructions set 
forth in chapter 3. 

Whenever definite evidence of acid contamination is found, 
the damaged parts should be treated immediately with am¬ 
monia to neutralize the acid and be allowed to dry thor¬ 
oughly, A 50-percent solution of 0.880 liquid ammonia and 
distilled water is recommended, but if not available, ordinary 
clear domestic ammonia may be used. The solution shall be 
applied to the affected part with a swab or small piece of 
sponge tied securely to a stick. Do not be afraid to use an 
excess of ammonia as this chemical is not injurious to the 
material or hardware. A bottle of the solution should always 
be kept in the parachute loft ready for immediate use. 

The presence of acid stains on a pack indicates the possi¬ 
bility of serious contamination of the main and pilot chute 
canopies, and calls for very careful inspection of the whole 
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parachute, including the harness. All packs shall be in¬ 
spected daily for signs of acid stains, particularly on com¬ 
pletion of a flight. The stains can be recognized by their ap¬ 
pearance, being putty-colored at first and then changing to 
white. The stains are more readily discernible on the clean 
interior of a pack than on the outside, which may be soiled. 

If signs of acid stains are noted, the pack shall be opened 
immediately, the pack put aside and the canopy and pilot 
chute examined and tested as detailed in the following para¬ 
graph. The acid on the pack shall be neutralized to prevent 
further damage and the pack kept isolated for 10 days and 
frequently inspected for further signs of contamination, 
which should be treated as they appear. If, after this period, 
the damage is small, the aff^ted portion should be neatly 
cut out and the hole patched; otherwise the pack shall be 
discarded. 

The main canopy and pilot parachute released from a pack 
contaminated with acid, or known to have been in contact 
with any piece of equipment suspected of acid contamination, 
shall be isolated immediately and thoroughly examined and 
tested for signs of damage. If contaminated areas are dis¬ 
covered, they shall be neutralized at once with ammonia as 
previously described, care being taken to treat only one 
thickness of material at a time. If ammonia cannot be ob¬ 
tained, the defective portions shall be carefully cut out and 
burned. If the contaminated area is 8 square inches or 
less, it shall be cut out and patched. If the contaminated 
area is greater than 8 inches, the affected area shall be neu¬ 
tralized and cut out and the entire parachute shall be sent 
at once to a major repair station for repairs. Should 
damages of a small area appear on many of the gores of the 
same parachute, the entire parachute shall be sent to a major 
repair station for overhaul. Should no signs of damage be 
found, the canopy shall be hung for 10 days, isolated from 
all other equipment, and frequently inspected to see whether 
damage becomes evident. If, after this period, there are 
still no signs of contamination, the canopy may be put back 
into service. 
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Contamination of a harness by acid is more serious than 
to any other portion of a parachute. A harness so damaged 
shall be returned to a major repair station for inspection and 
possible repair or replacement. Harnesses suspected of con¬ 
tamination shall be isolated and tested immediately with 
litmus paper. Before packing for transport, the parts 
damaged by acid shall be neutralized with ammonia as al¬ 
ready described; or in the absence of ammonia, the damaged 
parts shall be cut out and burned. When contamination is 
suspected, but no definite evidence is immediately detec^table, 
the procedure of isolation and frequent examination for a 
period of 10 days shall be followed. If no damage is de¬ 
tected, the equipment may be put back into service. Where- 
ever any element of doubt exists as to .the condition of the 
harness equipment, it shall be discarded from use, in the 
interest of safety to personnel. 

Examination of even a new parachute canopy will reveal 
occasional slight displacement of threads of the material 
especially along or near the seams. Floats, slugs, missing 
picks, bright picks, setting up places, ends out, etc., which 
are quite normal conditions in the weave, will also be found. 
These defects are not detrimental to the strength of the 
material and need not be corrected. Under no condition 
should such places be pulled or stretched by hand as such 
treatment tends to weaken the material and will convert a 
harmless displacement into a bad strain which will require 
repair. A strain considered as not warranting a repair 
should be noted on the canopy chart for the information of 
the major repair station. When weakness of the material 
is suspected, the canopy should be sent to a major repair 
station for inspection and possible test. 

Treatment After Immersion in Water 

River, lake, or pond water.— If, for any reason, a para¬ 
chute should fall into natural fresh water, it shall be rinsed 
as soon as possible in several changes of fresh tap water in 
a tank or tub and dried. Great care shall be taken to handle 
the material carefully. The water shall not be wrung out 
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by twisting the fabric parts in the hands, but shall be al¬ 
lowed to drip dry. If a parachute has been immersed in 
natural fresh water two or more times and there is reason to 
suspect the material has been weakened, the parachute should 
be returned to a major repair station for drop testing. The 
parachute shall be hung to dry in accordance with the pro¬ 
cedures previously outlined in chapter 4. 

Salt water. —It is imperative that parachutes which have 
fallen into salt water or become wet from perspiration shall 
be subjected to prolonged rinsings with fresh water before 
being permitted to dry. The effect of the chlorides on 
nylon canopies is not severe, but nevertheless, these steps 
shall be taken. Chlorides in the form of salt, etc., may be 
deposited upon the canopy by the introduction of salt water, 
even when the total immersion has not occurred. 

The parachute shall be thoroughly washed after any con¬ 
tact with salt water, however small it may be, or upon the 
appearance of the characteristic stain indicating such con¬ 
tact. Salt can be removed from the material easily, but 
difficulty will be encountered in removing it completely from 
the thick parts of the harness. Special attention must be 
given to those parts where metal fittings are attached, for 
any remaining traces of salt can result in the start of dan¬ 
gerous corrosive action. The parachute shall be immersed 
in a bath of fresh tap water for 2 or 3 hours in order for the 
water to dissolve the salt from the inner fibers of the web¬ 
bing and the thick areas of seams. For subsequent rinsing, 
whenever possible, the parachute shall be suspended full 
length by the vent and a gentle stream of fresh water played 
on it from a hose. 

In cases such as aboard small vessels, when the hose and 
suspension method cannot be employed, parachutes may be 
rinsed in a tank or tub under a constant stream of running 
fresh tap water. The rinsing water may be warm but shall 
not be hot. Always obtain permission, aboard ship, prior 
to using large quantities of fresh water. Never wring the 
water out of the canopy by twisting it with the hands or 
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with mechanical wringers, as this causes objectionable wrin¬ 
kles in the material and may pull it to dangerous proportions. 
Exposure to direct rays of the sun adversely affects nylon, 
tending to reduce its strength and shorten its life. Drying 
shall be done in the shade, and exposure to the sun shall be 
avoided. Parachutes which have been immersed in salt 
water for extended periods of time, or which have been 
allowed to dry, before rinsing, shall be forwarded to the 
nearest major repair station for examination and test of 
materials. 

Precautions against rain, dew, and perspiration.— 
Whenever a parachute is in use, it should be protected as 
much as possible from dampness. Packs and/or harnesses 
shall not be left in an open cockpit, or anywhere in the open, 
when there is the least likelihood of rain or heavy dew, nor 
shall they be placed on wet grass. Before being placed in 
lockers or other receptacles, packs and/or harnesses should 
be examined for dampness from rain, dew, or particularly 
in the tropics, from perspiration. If found to be damp from 
perspiration, the directions set forth under “Salt water” 
shall be executed. If found to be damp from rain or dew, 
parachutes shall be released, dried, and replaced. 

Mildew and fungus growth. —Parachutes are particu¬ 
larly susceptible to mildew in warm humid climates. As 
the propagation of fungi or mold is dependent to some de¬ 
gree on a nutrient in the material which may be oil, grease, 
starch, sizing, or other foreign substance, parachutes must be 
kept as clean as possible. In such locations where mildew is 
prevalent, parachutes shall be kept in a tight locker or bin, 
at the bottom of which is placed a suitable container for dis¬ 
pensing naphthalene fumes. Three pounds of napthalene 
flakes will penetrate the parachute sufficiently to prevent the 
formation and growth of fungi. Under extreme climatic 
conditions, approximately pound of naphthalene flakes 
shall be springled over the unpacked parachute within the 
container or over the folded gores of the canopy prior to the 
final folding operation when packing the parachute. 
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CLEANING PARACHUTES 


Parachutes requiring extensive cleaning shall be for¬ 
warded to a major repair station. If the major repair sta¬ 
tion cannot satisfactorily clean the parachute, it shall be sent 
to a commercial cleaner for dry cleaning in accordance with 
established specifications. When forwarding parachutes to 
a major repair station, a report shall be attached to each 
parachute describing the nature and location of the stains, 
and the Parachute History Card, NavAer 2771, shall be com¬ 
pleted containing the required information. It is of great 
assistance when cleaning parachutes to know definitely 
whether the stains were caused by oil, acids, or other agents. 

If the parachutes are not too badly soiled or stained, they 
may be cleaned by operating units, provided the following 
directions and precautions are rigidly observed. Soiled 
parachutes shall be washed with clean, fresh water. The 
water may be warm but shall not be hot. Sand or dust shall 
not be brushed off; the parachute shall be thoroughly shaken 
to remove these foreign substances. If mud is caked and 
dried on the material, the surface shall not be brushed. The 
affected area shall be immersed in water, and permitted to 
soak; the water shall be agitated until the mud is loosened. 
When dirt and stains are difficult to remove by water alone, 
an approved dry-cleaning solution may be used. If the har¬ 
ness has been detached, the lines shall be chained together to 
reduce the length. All metal parts shall be covered with 
heavy cotton flannel. If the harness has not been detached, 
it and the attaching hardware shall be placed in a suitable 
net bag. After washing the parachute in the cleaning mix¬ 
ture, it shall be thoroughly rinsed several times in fresh 
dry-cleaning solution until the rinsing solution remains clear. 
The parachute shall then be suspended in the shade to dry. 

In removing stains and dirt, the stained area shall be com¬ 
pletely immersed in the cleaning mixture and the liquid 
shall be agitated while the material is held submerged. The 
flow of the liquid around and through the material will be 
sufficient to clean it. The material shall not be rubbed 

together or scrubbed with a brush or cloth saturated with 

« 
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the fluid, as such rough handling damages and weakens it. 
Prepared commercial cleaning solutions shall not be used 
since they may cause damage to nylon, which is a synthetic 
material. The use of inflammable fluids in cleaning nylon 
parachutes shall be avoided, since nylon has a tendency to 
collect static charges which may result in a spark that might 
ignite the firnies. To remove blood stains, the parachute 
shall be washed in clear, cold water, as warm or hot water 
will coagulate blood and render it difficult to remove. The 
use of a “digester,” which may be obtained from a dry-clean¬ 
ing establishment, is recommended in removing blood stains. 
Drying after cleaning should be done in the shade, in view 
of the adverse effect of sunlight on the canopy materials. 
While the above procedure can be carried out by operating 
activities, provided great care is taken, especially in in¬ 
suring thorough rinsing, it is strongly recommended that 
parachutes badly soiled be sent to a major repair station. 

STAIN REMOVAL FROM FLIGHT CLOTHING AND 
RELATED ITEMS 

The removal of spots from aircraft upholstery and flight 
clothing is by no means an easy task or one to be considered 
lightly. It requires a knowledge of the composition of the 
material and of the cleaning substance used in order not to 
damage it irreparably. When in doubt on these points, one 
should take the garment to a good dry-cleaning establish¬ 
ment and, if possible, tell them what caused .the stain. 

Any stain which resists the normal washing process is 
ordinarily removed by “spotting.” This is an art and re¬ 
quires great skill in identifying the nature of the stain and 
in using the proper agent to remove .the stain without dam¬ 
aging or otherwise affecting the material, or leaving a ring 
around the spot from which the stain was removed. 

The spotter must be familiar with textile fibers, sizing 
materials, the dyestuffs used, the stain or spots encountered, 
the proper agents or chemicals to be used, and their action 
upon the fibers and dyes. When testing stains, it is advis¬ 
able to start with the simplest operations, since certain re- 
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agents tend to ‘‘set” stains, rendering them difficult or im¬ 
possible to remove. 

Types or spot removers. —The usual substances employed 
for removing stains consists of absorbents, such as fuller’s 
earth, com meal, and French chalk; bleaches, like hydrogen 
peroxide, oxalic acid, and Javel water; and solvents in the 
form of water or liquids, such as a safety solvent, acetone, 
benzol, or denatured alcohol. Safety solvent is composed 
of 25 percent methylene chloride (Spec. MIL-D-6998, Grade 
B), 5 percent of tetrachloroethylene (Spec. O-T-236), and 
70 percent of mineral spirits (Spec. TT-T-291 Grade 1). 
Absorbents are harmless to all fibers and, when spread on the 
stained material, usually absorb the staining substance. 
However, they are ineffective except on fresh stains. Be¬ 
cause it is difficult to remove all of the absorbent, absorbents 
used on dark-colored materials should be sprinkled on the 
wrong side of the material. Bleaches must be used with 
care since they not only usually remove dye from the ma¬ 
terial but weaken it if used in too concentrated a form, 
left too long on the material, and not thoroughly removed. 
Chlorine bleaches should never be used on wool or silk be¬ 
cause they destroy animal fibers. When used on cotton or 
linen, they should be quickly washed. Safety solvent or 
denatured alcohol are good for use on stains containing 
grease. If gasoline, acetone, or naphtha are to be used, the 
work should be done outdoors because these substances are 
highly inflammable. Articles being cleansed in these sol¬ 
vents should never be rubbed. 

Methods of stain removal.— Before using any chemical 
or water on a stain, try a drop or two on a seam or hem of 
the garment to test its reaction. Be sure to take this precau¬ 
tion when using a remover containing acetone because this 
chemical will dissolve rayon acetate. When using water or 
a solvent, work on the wrong side of the material, placing a 
white blotting paper or a pad of folded material under it 
to absorb excess liquid. Change this blotter when it becomes 
soiled or ceases to absorb. Dip a clean, soft cloth in the 
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solvent and wring it partially dry before brushing it lightly 
and irregularly over the spot and surrounding material. 

When using chemicals, work rapidly, making several brief 
applications followed by rinsings. After stretching the 
stained section of the material over a bowl or pad of cloth, 
apply the chemical with a medicine dropper. After the spot 
has been removed, dampen a wad of cotton with the cleaning 
solution and rub with very light strokes in the direction of 
the grain of the material in order to avoid rings. Dry 
quickly. 

Rayons and other synthetic materials, being generally of 
cellulosic content, react with chemicals similarly to cottons, 
but th*is should not be considered the rule. Other types of 
synthetic fibers, on the other hand, react like woolens. Gen¬ 
erally when wet, rayons and protein fibers are extremely 
weak and should be handled with extreme care in order to 
avoid mechanical injury. Contact with organic solvents, 
such as alcohol, acetone, benzol, chloroform, and glacial 
acetic acid, will affect the synthetic fiber and must therefore 
be avoided. 

Instructions and suggestions are given for the removal of 
the more common types of stains in table 9-1. 

STENCILING 

Parachutes are marked by the manufacturer in accordance 
with the general specifications for parachutes. In order to 
speed up and help identify the parachutes of local units it is 
permissible to stencil certain external appendages with an 
approved marking fluid. 

The rules for stenciling parachutes locally follow: 

1. Use currently approved marking fluid. 

2. Avoid marking names directly on the equipment; use a 
length of tape which can be sewed or tacked to the 
equipment. 

3. The exact place to mark and the size of the lettering de¬ 
pends on the equipment and how it is stored. 
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Removed in the standard washing process. Treat last traces with methanol or sodium 
bisulfite. Cotton and linen only may also be treated with Javel water. 
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Iodine_ Spot with sodium thiosulfate solution and rinse thoroughly. 
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4. Identifying marks such as locally assigned numbers 
must be confined to the back pad and pack. Do not 
stencil the harness or canopy. 

How TO STENCIL. —Usc an appropriate size inch to 1 
inch) adjustable metal stencil. Join each letter properly 
in the grooves provided. When the stencils are joined, 
align the letters or figures in order to prevent a wavering 
line. Use the end plates provided in each kit, which offer the 
necessary margin to prevent smearing the marking ink off the 
ends. Hold each letter down tightly as the fluid is applied 
with a dampened brush. Do not attempt to stencil with a 
wet brush as the fluid will run off in all directions. Wipe 
the back of the stencil clean with a dry cloth between each 
operation. Before storing, clean the adjustable stencils in 
a safe cleaning solvent. 


QUIZ 

1. What guide for details could be followed in performing a minor 
repair to a parachute? 

a. The construction of the parachute being repaired 

b. Aircraft Accessories Bulletins 

c. Aviation Circular Letters 

d. Safety and Survival Equipment Handbook 

2. Where does the last revision date on a blueprint appear? 

a. In the title block 

b. To the left of the title block 

c. To the left oft the notes 

d. In the blueprint notes 

3. Which symbol would indicate a subassembly part number? 

a. -A 

b. (A) 

c. (1) 

d. -2 

4. Where will you find the marking instructions on an NAF blueprint? 

a. In the stock column 

b. In the title block 

c. In the subassembly drawing 

d. In the blueprint notes 
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5. Which tool is used before attempting to measure a piece of fabric? 

a. Pencil 

b. Shears 

c. Square 

d. Compass 

6. The main purpose of the selvage edge of material is that it 

a. adds strength to the material 

b. prevents raveling of the material 

c. gives a baseline for layout work 

d. permits closer machine stitching 

7. Which tool is used to mark long straight lines? 

a. Dividers 

b. Square 

c. Straightedge 

d. Rule 

8. Which item is used as a guide for marking a number of duplicate 
parts in layout work? 

a. Ruler 

b. Square 

c. Compass 

d. Template 

9. What is the tear resistance of type I, ripstop nylon cloth? 

a. 1.1 pounds 

b. 2 pounds 

c. 3.5 pounds 

d. 4.5 pounds 

10. What is the breaking strength of type I, ripstop nylon cloth? 

a. 18 pounds 

b. 22 pounds 

c. 40 pounds 

d. 60 pounds 

11. Which is the best agent to remove mildew from the canopy? 

a. Mild soap and water 

b. Ammonia 

c. Methyl alcohol 

d. Carbon tetrachloride 

12. How is a tear in the canopy prepared for a patch? 

a. Double needle stitched 

b. Backstitched 

c. Baseball stitched 

d. Running stitched 
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13. The raw edges of a canopy patch must be turned under a minimum 
of 

a. % inch 

b. % inch 

c. 1 inch 

d. 2 inches 

14. The minimum margin required in a 6- to 8-inch canopy tear is 

a. 1 inch 

b. 1^ inches 

c. 2 inches 

d. 3 inches 

15. To cut a straight line with the canopy weave, it is advisable to 

a. pull a thread 

b. mark with a wax type pencil 

c. use a square 

d. trust to eyesight 

16. Whaf is the distance between the rows of stitches on a canopy 
patch? 

a. ^6 bich 

b. % inch 

c. % inch 

d. 1 inch 

17. What is the largest hole or tear in the canopy that can be patched 
in the parachute loft? 

a. 6 inches 

b. 8 inches 

c. 12 inches 

d. 16 inches 

18. What is the maximum number of machine stitches per inch 
allow^ed on canopy repairs? 

a. 6 

b. 8 

c. 10 

d. 12 

19. What size nylon thread is used for canopy repairs? 

a. “B’* 

b. “D” 

c. “B” 

d. “E-F” 

20. Which thread or cord is used to replace loose cones and eyes on 
the container? 

a. “B” thread 

b. “B-P” thread 

c. 3 cord 

d. 6 cord 
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21. What is the overall length of the pilot chute tie cord before attach¬ 
ing? 

a. 18 inches 

b. 21% inches 

c. 36 inches 

d. 42 inches 

22. Which knot is used to attach the pilot chute tie cord? 

a. Surgeons 

b. Square 

c. Bowline 

d. Clove and half hitch 

23. Which item is used to neutralize the destructive effects of battery 
acid on parachutes? 

a. Warm water 

b. Cold water 

c. Ammonia 

d. Cleaning solvent 

24. The appearance of acid stains on the parachute container will be 

a. white 

b. brown 

c. red 

d. blue 

25. When a parachute has been known to have been in contact with 
battery acid, you would 

a. survey the parachute 

b. send it to Overhaul and Repair 

c. isolate it for further inspection 

d. keep it in service 

26. Which defect in the canopy would most likely require a minor 
repair? 

a. Floats 

b. Picks 

c. Slugs 

d. Thread separations 

27. To dry a washed parachute canopy you would 

a. wring the water out by hand 

b. wring with a mechanical wringer 

c. hang it in the sun 

d. hang it in the shade 

28. Which is used to remove blood stains? 

a. Cold water 

b. Warm water 

c. Hot water 

d. Dry-cleaning solvent 
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STITCHES, SEAMS, AND STITCHING 

The Federal Standard Stock Catalog, DDD-S-751, Sec¬ 
tion IV (Part 5) is the official standard specification for 
stitches, seams, and stitching used in United States Govern¬ 
ment work. The information which follows is taken from 
this specification. Parachute blueprints and specifications 
reference the different type seams and stitchings wherever 
they are to be applied. 


TERMINOLOGY 

As a prerequisite to an understanding of seams and stitch¬ 
ing used in the fabrication of garments and sewed articles, a 
clear understanding of the terms employed is essential. 

A STITCH is the unit of thread formation in the produc¬ 
tion of seams and stitching. 

A SEAM consists of a series of stitches joining two or more 

PLIES of MATERIAL Or MATERIALS. 

Stitching consists of a series of stitches embodied in a ma¬ 
terial for ORNAMENTAL PURPOSES Or for FINISHING AN EDGE or 
for both. 

A seam is used for joining or assembling materials in the 
production of an article; whereas, stitching is used for pre¬ 
paring parts for assembling, and includes ornamenting and 
finishing, such as clocking, crocheting, gimp stitching, panel 
stitching, serging, hemming, and similar operations. 
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STITCHES 


The stitches in common use are classified, defined, and given 
a symbol for convenience in reference. There are many 
classes of stitches and within the classes there are various 
types of stitches. But, to the Parachute Rigger the class 
300, t 3 rpe 301 lockstitch and the zigzag stitch, class 300, type 
304, are the only two types used in the manufacture and main¬ 
tenance of parachutes. The double zigzag stitch, a variation 
of the type 304, is a lockstitch and is applied in a zigzag pat¬ 
tern. The needle of the machine strikes first to the right of 
centerline; second, on the centerline; third, to the left of the 
centerline; and then it repeats itself in the other direction. 

It must be understood that at the beginning of a stitch the 
ends of the threads are anchored. In referring to the pas¬ 
sage of a thread or the loop of a thread through the material, 
such operations are made with uniform spacing between 
operations unless otherwise specified. 

United States Stitch Type 301 

This type of stitch is formed by two threads. A loop of 
one thread is passed through the material where it is entered 
by the mass supply of the other thread. The loop of the first 
thread then is drawn into the material to the extent that the 
interlocking of the threads is approximately halfway between 
the two surfaces of the material. These operations are re¬ 
peated to form a sequence of stitches. The United States 
type stitch 301 is shown in figure 10-1. 



Rgura 10—1.—United StotM stitch typ« 301. 
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SEAMS 


The characteristics of any properly formed seam are 
strength, elasticity, durability, security, and appearance. 
The characteristics are discussed in the following para¬ 
graphs. 

Strength.— seam should be of sufficient strength to 
withstand the strain to which it will be subjected in the use 
or wear of the articles of which it is a part. The elements 
affecting the strength of a seam are: 

1. The type of stitch used. 

2. The thread combination used. 

3. The number of stitches per unit length of seam. 

4. The tightness of the seam. 

5. The construction of the seam. 

Elastioity.— ^The elasticity desirable in a seam is deter¬ 
mined by the elasticity of the material to be sewed. The 
elasticity of the seam should equal that of the material or 
materials joined. The elasticity of a seam produced of a 
properly formed, tightly drawn stitch, depends upon the type 
of stitch employed. 

Durability.— ^The durability of a seam depends largely 
upon its strength and the relation between the elasticity of 
the seam and the elasticity of the material. In the less 
elastic, tightly woven, and dense materials, there is a tend¬ 
ency for the plies to “work” or slide in each other. To 
form a durable seam in such materials, the stitch must be 
tight and the thread will set to the material to minimize 
abrasion and wear by contact with outside agencies. 

Security.— ^The security of a seam depends on the charac¬ 
ter of the seam, on the strength and durability of the thread 
used in forming the stitch, and on the type of stitch 
employed. 

Appearance.— ^The appearance of a seam is largely con¬ 
trolled by the seam construction. Under certain conditions 
it is essential that both sides of the seam appear the same; 
as, for instance, edge-stitching coats where the lapel is turned. 

Each of these factors must be considered in determining 
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the type of stitch to be employed in a seam for any given 
operation. 

Seam Classification 

Seams in general use are divided into classes. The seams 
in each class are subdivided into types. Each class and type 
is given a symbol for convenience in reference. 

The symbol for each seam is divided into three parts. 
The first part denotes the class of seam and consists of two 
or more uppercase letters. For example, “SS.” The sec¬ 
ond part denotes the type of the class and consists of one or 
more lowercase letters. For example, “a.” The third part 
denotes the number of rows of stitches used and consists of 
one or more Arabic numerals preceded by a dash. For ex¬ 
ample, “-1.” The complete symbol thus becomes ‘‘SSa-1.” 

Specification of a Seam 

The specification of a seam shall include the seam symbol 
prefixed by the symbol of the stitch to be used therein; thus, 
a seam type SSa-1 formed with United States standard 
stitch type 301 shall be specified as ‘‘301-SSa-l.” 

In seams where more than one type of stitch is used, the 
symbol of the type of stitch nearest the edge of the material 
shall be placed first in the specification. Thus, a seam type 
SSa-2 formed with one row of stitch type 505 and one row 
of stitch type 101 shall be specified as “505~101-SSa-l.” 

Likewise, in the case of the specification of a 2-operation 
seam, the symbol of the stitch used in the first operation 
shall be placed first in the specification. Thus, seam type 
SSe-2 made by joining two plies together with stitch type 
401 and then turning and stitching down with stitch type 
301 shall be specified as “401-301-SSe-2.” Where the same 
type of stitch is used for both operations, the symbol of the 
stitch type shall be repeated in the specification. 

United States Standard Seam Class SS 

The general characteristics of this class of seam is that the 
plies of material are superposed and joined with one or more 
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rows of stitches. Following are seam construction illustra¬ 
tions of a number of typical examples of seams falling under 
the class SS. 

The seam type SSa-1 is formed by superposing two or 
more plies of material and uniting them with one row of 
stitches. ( See fig. 10-2.) 



Figura 10—2.—S«am lyp« SSo-1. 


The SSc-2 type of seam is formed by turning the edge of 
both plies of the material to the inside and uniting with two 
rows of stitches. (See fig. 10-3.) 



In making the SSe-2 type of seam, the plies of the material 
first are superposed and seamed as in forming seam type 
SSa-1. (See fig. 10-2.) The plies of the material are then 
turned and joined with one row of stitches, as shown in the 
seam construction drawing of figure 10-4. 


449 


Digitized by 


Google 






Figwra 10-4 .—Smmii lyp« $$•—2. 


United Sfotes Stondord Seam Clast LS 

In this class of seam the plies of material are overlapped a 
sufficient distance to hold the stitches and are joined with one 
or more rows of stitches. 

The LSa-2 type of seam is formed by overlapping two or 
more plies of material and uniting them with two rows of 
stitches, as shown in the seam construction drawing of 
figure 10-5. 



Rgwra 10-5.—S«am lyp« LSo—2. 


The LSb-2 type of seam is formed by turning the edge of 
one ply of the material and lapping it over another ply and 
uniting them with two rows of stitches, which also secures 
the tumed-under portion of the one ply. The edge of the 
material on the outer surface will be concealed. (See fig, 
10 - 6 .) 
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Rgur* 10-6.~S«om lyp« LSb-2. 


The LSc-2 type of seam is formed by turning the edges of 
both plies of material and lapping them, as shown in figure 
10-7, and imiting them with two rows of stitches, which also 
shall secure the turned portions. The edges of the material 
are concealed. 



Figura 10-7.-—S«am lyp« LSc-2. 


In making the LSs-2 type seam, the plies of material first 
shall be joined, as shown in (A) of figure 10-8. One ply then 
shall be turned back and the plies imited with a second row 
of stitching, as shown in (B) of figure 10-8. 


A 
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United States Standord Seom Qoss BS 

This seam is formed by folding a binding strip over the 
edge of one or more plies of material and joining the plies 
and binding strips with a series of stitches. 

The BSa-2 type of seam is formed by folding a binding 
strip over the edge of the ply or plies of body material and 
imiting the binding strip and body material with two rows 
of stitches. (See fig. 10-9.) 



Figur* 10—9.—S«om lyp« BSa—2. 


STITCHING 

Stitching in general use' is divided into classes and each 
class subdivided into types. Each class and type is given 
a symbol for convenience in reference. 

The symbol for each kind of stitching is divided into three 
parts: 

The rmsT part denotes the glass or stitching and consists 
of two or more uppercase letters; for example, “OS.” 

The SECOND PART denotes the type or the class and con¬ 
sists of one or more lowercase letters; for example, “a.” 

The THIRD PART denotes the numbers or rows or stitches 
used and consists of one or more Arabic numerals preceded 
by a dash; for example “-1.” The complete symbol thus 
becomes, for example, “OSa-1.” 

Specification of Stitching 

The specification of stitching shall include the stitching 
symbol prefixed by the symbol of the stitch to be used therein; 
thus, for example, stitching type OSa-1, formed with United 
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States standard stitch type 101, shall be specified “lOl-OSa- 
1 ” 


U. S. Standard Stitching Class OS 

This class of stitching is a series of stitches embodied in a 
material either in a straight line, a curve, or following a 
design. 

The OSa-1 type of stitching is produced with one row of 
stitches. (See fig. 10-10.) 



Fiawr* 10-10.—-Stitching lypn OSo-1. 


The OSf-1 type of stitching is produced by folding and 
uniting the plies of the material near the fold. (See fig. 
10 - 11 .) 
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United States Stondord Stitching Closs EF 

This class of stitching consists of a series of stitches formed 
at or over the edge of a material, the edge being either folded 
or not folded, or that the edge of the material is folded 
and joined to the body of the material with a series of stitches. 

The EFb-1 type of stitching is produced by turning the 
edge of the material, folding it back over the body of the 



Figiira 10-12.—Stitching typ« EFb-1. 
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material, and uniting the portion so turned and folded to 
the body of the material with one row of stitches. (See fig. 
10 - 12 .) 

The EFc-1 type of stitching is produced by turning the 
edge of the material, as shown in (A) of figure 10-13, and 
uniting the portion so turned to the body of the material 
with one row of stitches. In sewing, the material is so 
guided that the needle only partially penetrates the folded 
edge. When the material is laid flat, the stitches do not 
show on the outer face of the material. (See (B) of fig. 
10-13.) 


QUIZ 

1. A seam consists of a series of stitches 

a. embodied in a material 

b. joining two or more plies of material 

c. formed with a needle thread only 

d. placed in two parallel rows 

2. Stitching consists of a series of stitches 

a. embodied in a material 

b. Joining two or more plies of material 

c. formed with a needle thread only 

d. placed in two parallel rows 

3. Two types of stitching are employed in the manufacture of 
parachutes. They are a 

a. lockstitch and chain stitch 

b. lockstitch and zigsag stitch 

c. chain stitch and zigzag stitch 

d. chain stitch and blind stitch 

4. Glass 300, type 301, denotes a * 

a. blind stitch 

b. chain stitch 

c. zigzag stitch 

d. lockstitch 
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5. The symbol for each seam is divided into 

a. one part 

b. two parts 

c. three parts 

d. four parts 

6. In the designation LSc-2, the letters LS indicate that it is a 

a. lap seam 

b. lockstitch 

c. loop stitch 

d. seam, but does not indicate what type it is 

7. In the designation SSa-2, the number 2 means that 

a. there are two threads used in the stitch formation 

b. there are two rows of stitches used 

c. the seam is formed from two plies of fabric 

d. two steps are required to construct the seam 

8. Of the following designations for a seam employing a lockstitch 
and being of superposed construction, only one is correct. It is 

a. IT. S. std. 304-SSa-l 

b. U. S. std. 304-LSC-2 

c. AN std. 301-SSc-l 

d. U. S. std. 301-SSC-2 

9. The designation 505~301~SSa-2 means that 

a. two seams are to be formed, one employing type 301 stitch 
and one a type 505 stitch 

b. one row of stitches is to be formed with type 301 stitches 
and one row with type 505 stitches 

c. the row of stitches nearest the edge of the fabric is formed 

with type 301 stitches 

d. the inside row of stitches is formed of type 505 stitches 

10. LSc-2 seam employs 

a. one row of stitches 

b. two rows of stitches 

c. three rows of stitches 

d. four rows of stitches 

11. The Federal Standard Stock Catalog, Section IV (Part 5) is the 
official standard specification for 

a. stitches, seams, and stitching 

b. stitches only 

c. seams only 

d. stitching only 
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12. What stitching must be used to make a hem when the material 
is laid flat and the stitches do not show on the outer face of the 
material? 

a. OSa-1 

b. OSf-1 

c. EF*b—l 

d. EFc-1 

13. A piece of fabric is folded and a row of stitches is placed near 
to, and parallel with the folded edge. This tjrpe of stitching 
would be classified as 

a. OSa-1 

b. OSf-1 

c. EFb-1 

d. EFc-1 

14. When a binding strip is stitched over the edge of a material, what 
type of seam is required? 

a. SSa-1 

b. BSa-2 

c. LSc-2 

d. LSs-2 

15. If the edges of the seam remain exposed after the seam has been 
constructed, it is an 

a. LSb-2 

b. SSc-2 

c. BFb-1 

d. SSa-1 
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APPENDIX I 

GLOSSARY 


Adapter. —metal buckle-like part used in conjunction with para¬ 
chute harness and webbing straps primarily as an anchoring point. 
It has little value as an adjusting device since the advent of quick 
adjustable hardware. 

Adapter, quick pit. —Hardware used in conjunction with harness 
chest straps. This adapter is designed with a sliding, locking bar 
for adjustment purposes. 

Apex. —Highest point; top of the canopy. 

Arm, sewing machine. —^The sewing machine arm (molded metal 
section of the head) houses the arm shaft and supports the face¬ 
plate housing at the opposite end from the uprise together with its 
internal parts. The arm is suspended from the top of the uprise 
horizontally above the bed of the machine. 

Assembly, canopy and lift web. —^Designation indicates reference to 
the quick attachable chest type parachute and only concerns the 
canopy and lift web assembly. 

Assembly, harness and cushion. —Designation indicates reference to 
the quick attachable type parachute. Harness and cushion as¬ 
sembly is separate from the chest unit. 

Assembly, lift web.— Small and separate risers designed as a unit 
to be carried by the parachute pack. The suspension lines are at¬ 
tached on one end, and hardware snaps on the other end. The 
snaps provide attachment of this assembly to the quick attachable 
harness. 

Assembly, pack. —^An enclosure for the parachute canopy, pilot chute, 
and suspension lines. Design of the pack varies with the type of 
parachute. 

Assembly, parachute.— ^Assembly designates the entire parachute 
which includes the harness and all ai^ndages. 

Assembly, pilot chute spring. —Spring used to actuate the pilot chute. 

Assembly, pilot parachute.— Small auxiliary parachute secured to 
the peak of the main canopy designed to hasten the opening of the 
main canopy. 

Assembly, ripcobo.— Releasing device used to operate the parachute. 
Ripcords are designed in varying lengths and handgrips. The 
length of the ripcord and shape of the grip depends on the type of 
parachute. 
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Assembly, bipcord housing. —^Ripcord passes through the housing 
which guides and protects the ripcord cable. 


Bag, chafing. —parachute bag, sometimes called a traveling bag. 

Bag, emery. —A small round-shaped bag filled with emery dust or other 
fine abrasive powder used to sharpen the blunt end of needles or 
to remove rough or rust spots. 

Ball, cable retaining. —^This ball is used in the manufacture of rip¬ 
cords and is used to secure the grip to the ripcord cable. 

Band, pack opening. —Coil springs arranged in parallel and cloth cov¬ 
ered. Hooks join the series at each end. Bands are fastened to 
the pack and draw back the sides and ends of the pack after the 
ripcord has been pulled. Bach opening band is a complete and 
separate assembly. 

Bar, spreader. —Flat metal hooks used to retain the parachute under 
tension during part of the packing process. 

Bodkin.—A flat, blunt-end, large-eye needle used for inserting tape, 
tie cords, and the like, into casings or channels. 

Bottom, double. —A false bottom; a second bottom panel in the pack. 

Bottom, false. —The inner bottom piece of the parachute pack carry¬ 
ing the hesitator loops. 

Canopy, conical. —The peak of the 26-foot 22-gore canopy is more 
cone-shaped than older service type canopies, and when inflated may 
easily be identified by its raised portion at the top. 

Canopy, 28-foot, bipstop, nylon assembly. —^Used on all service para¬ 
chutes as the main body or sail of the parachute, capable of resist¬ 
ing the air and providing a safe rate of descent for an individual of 
average weight. 

Canvas. —A heavy, closely woven cloth of hemp or flax, used for tents, 
sails, covers, and the like; also a similar cloth of tow, jute, or cotton. 

Chute, antispin. —A small parachute used in certain aircraft to cor¬ 
rect or prevent a spinning motion. 

Chute, brake.— A ribbon-type parachuta used to reduce the aircraft’s 
speed after landing. 

Chute, cargo. —A parachute used for dropping supplies and equipment, 
an Air Force specialty. 

Cloth. —A pliable fabric, woven, felted, or knitted from any filament; 
commonly fabric of woven cotton, woolen, silk, nylon, rayon, or 
linen fiber. 

Club, caterpillar. —Anyone making an emergency parachute descent 
is eligible for membership in this club sponsored by parachute 
manufacturers. 

Cone, locking. —Small, metal, conical piece of hardware, sewed to 
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pack, forms part of releasing device. Used In conjunction with side 
flap grommets and ripcord pins. This device holds the pack closed 
and also permits a safe and smooth opening when the ripcord pins 
are released. 

Construction, bias. —The warp of the material is placed at a 46® 
angle to the centerline of the gore of the canopy instead of running 
straight up and down, parallel to the centerline. This type of con¬ 
struction offers a great amount of resiliency which is an important 
characteristic to the parachute. 

Construction, straight.— ^loth cut and sewed parallel to the warp 
and filler (woof) threads of the weave. 

Cushion, back assembly.— thin, cloth-covered, sponge-rubber pad 
attached to the harness to provide comfort. 

Cushion, seat assembly.— square cloth-covered cushion, equipped 
with a slot to provide passage for the harness leg straps. 


Decelerate. —To slow down. A free-falling body will decrease its 
rate of descent due to pressure of the atmosphere against its frontal 
area. This resistance will gradually increase as the falling body 
nears the earth due to increasing atmospheric pressure. 

Denier. —^A unit of measurement of silk in which the size of yarn is 
quoted as its weight per length. This is determined by weighing 
9,000 meters and quoting the size of the yarn in grams. Thus, 
if 9,000 meters weigh 30 grams, the size of the yarn is then known 
as 30 denier. 

Diameter, projected. —The infiated diameter of the parachute. The 
inflated diameter is less than the fiat diameter. 

Duck.—^A linen or cotton fabric, finer and lighter than canvas, but 
similar to it. 

Dummy, personnel parachute.— ^A weight used for testing parachutes. 
The weight of a dummy varies from 150 to 400 pounds depending on 
the types of tests to be conducted. Torso-shaped dummies are used 
when the harness is being tested. 


Extension, peak.— ^A length of webbing fitted with a hook on one end. 
Several grommets, equally spaced throughout the unit’s length, 
provide for fastening the peak of the canopy under tension during 
part of the packing process. 

Eye. —Wire anchoring device designed to receive hooks. “Hooks and 
eyes.” 


Fastener, pack tab (OVAL).— Metal device located on both ends of 
parachute pack. EInd tabs are passed over locking cones to hold 
ends of pack closed. 
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Fabtbnkr, slide. —sipper. 

Fastener, snap.— ^Metal fastening device usually consists of four 
parts; button, socket, stud, and eyelet. Device is manufactured 
in various shapes and sizes. (Sfee ch. 8.) 

Ferrule. —Device which provides a strong and smooth finish on the 
ends of a ripcord housing. 

Fitting, swaged.— fitting attached to an object by a pressure proc¬ 
ess involving special tools and dies. 

Frame, pack.— ^Metal wire frame used to give chest and seat type 
parachute packs shape and rigidity. 

Frame, pilot chute, USAF 046209.—Spider legged wire frame 
equipped with two springs to operate pilot chute. 


Gore. —That portion of the 28-foot canopy contained between two ad¬ 
jacent radial seams. This area is triangular and consists of four 
sections or panels and is bordered by two radial seams, a skirt at 
periphery edge, and a vent collar at the peak. 

Grip, ripcord assemrlt. —Handle secured to ripcord cable and held 
in a pocket usually located on the harness. A ''pull” on the grip 
will operate the parachute. The grip is often referred to as the 
"hand pull.” 

Grommet and washes. —Metal device used to reinforce holes in 
fabrics. The shank of the grommet passes through a hole in the 
washer and is crimped over it in the setting process. 


Harness. —The webbing assembly securing the wearer to his para¬ 
chute and worn on the body encompassing the shoulders, back, chest, 
hips, and groin. 

Harris, LT. H. R.—Harris made the first emergency parachute descent 
with a free-type parachute at McCook Field on October 20, 1922. 

Head, sewing machine, —^The head is the entire metal housing which 
supports the moving parts and bearings of the machine. 

Heinecke.— ^A German designed parachute; it was the first to save 
the life of an airplane pilot in combat in 1918. 

Hem.—^A hem merely serves as a means of finishing an edge. 


Index, parachute.— List of parts and part numbers required to manu¬ 
facture each type of parachute. Indexes are furnished by the 
Naval Aircraft Factory. 


Keeper, bridge. —^Device used in closing the lock chain parachutie pack. 
Keepers. —^Fabric guides used to hold various appendages of the para¬ 
chute in place. 


461 


Digitized by LjOOqIc 



Knie liftek, sewing machine.— ^The knee-liftlnsr mechanism operates 
the presser foot and/or pressers, up and down through a series 
of linkages starting from the underside of the machine table. 

Knot, suboeon’s.— square knot executed with two turns instead 
of one in the first step of tying the knot. The extra turn tempo¬ 
rarily provides additional holding power so the hands are free to 
accomplish the second step. 


Line over.— type of simple foul occurring during the opening of 
the parachute. One or more suspension lines partially passed over 
the top of the canopy reduces the projected diameter and can have 
a serious effect on the rate of descent. 

Line, static. —A length of webbing or similar strong purchase se¬ 
cured to the releasing device and to a structural part of the air¬ 
craft for dropping cargo and paratroop personnel. 

Lines, suspension.— Network of nylon braided lines which connects 
the canopy to the harness. The number of suspension lines varies 
with the diameter of the parachute. (Sometimes caled shboud 
lines.) 

Link, removable connector.— ^Hardware used to secure the suspension 
lines to the risers of the harness or lift web assembly of a quick 
attachable parachute. 

Link, triangle. —^Hardware used in conjunction with a snap to secure 
the harness. 

Load, proof.— The testing of an item for conformance with strength 
requirements. 

Load, shock. —^The maximum load or stress to which the parachute and 
its components are subjected during the second stage of infiation 
of the canopy. 

Lockstitch.— ^Type of stitching used in manufacturing parachutes. 
This type of stitch is formed by two threads. A loop of one thread 
is passed through the material where it is entered by the supply of 
the other thread. The loop of the first thread is drawn into the 
material to the extent that the loop or lock is approximately half¬ 
way between the two surfaces of the material. This is a type 301 
stitch. 

Loop, pilot chute.— Loop formed at the bottom of the pilot chute 
suspension lines used to secure it to the main canopy. 

Loops, hesitatob.— ^Retain the suspension lines in a neat and orderly 
arrangement in the parachute pa<^. These loops are made in vary¬ 
ing sizes and materials. 


Material, bolt of.— A compact package or roll of cloth, usually about 
40 yards. 
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MKBOEmzBD. —The treatment of cotton fiber or fabrics with a solution 
of caustic alkali to make the fiber stronger and more receptive to 
dyes, often in a way to give a silky luster. 

Motor, electric, 3-phase. —A 3-phase electric motor requires relatively 
little maintenance, due to its design and construction characteristics. 
It is more adaptable for use on industrial type sewing machines. 
Maintenance problems, other than simple lubrication, are the re¬ 
sponsibility of an electrician. 


Needles. —There are three common types of needles used for general 
hand sewing: sharps, betweens, and crewels. 

Nylon. —synthetic material of protein-like structure derived from 
coal, air, and water, which is adapted for fashioning into filaments 
of extreme toughness, strength, and elasticity, and used in the 
manufacture of parachutes. 

Nylon, ripstop. — ^A tjrpe of weave designed to prevent tears from 
spreading. Extra numbers of yams are closely woven into the cloth 
intermittently across the width and across the length. 

Nylon, tubular.— Sleeve-like weave/ seamless, and pressed fiat, simi¬ 
lar in appearance to tape, but stronger and hollow in the center. 


Oscillations, parachute. —A pendulum-like action of an infiated 
canopy during descent. 


Panel. —Same as a section of a gore. 

Parachute, flat-type. —Reference is directed to the type of canopy 
construction which will lie perfectly fiat when stretched out. A 
formed type canopy will not lie fiat. 

Parachute, manually-operated. —A parachute operated by the 
wearer. The ripcord must be pulled by hand to release the para¬ 
chute after the jumper is in the air and free from the aircraft. 

Parachute, static line operated. —A parachute operated by a length 
of webbing after the jumper has fallen the length of the static line. 
The ripcord pins are pulled from the pack, the parachute opens, 
and a **break tie” breaks, freeing the parachute. 

Paraffin. —^An infiammable, waxy substance produced by distilling 
wood, shale, coal, etc., and also occurring in the earth as a constit¬ 
uent of petroleum or as a solid deposit. 

Parts list, sewing machine manufacturer’s. —The proper nomen¬ 
clature for every part of a particular sewing machine can be found 
in the manufacturer’s List of Parts. 

Permeability, air. —^A measure of the rate of flow of air through 
fabric, denoted in cubic feet of air which will pass through a square 
foot of fabric in one minute under a certain pressure drop. 
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Pin, locking. —This part is used in the manufacture of ripcords by 
swaging methods and is used to hold the parachute in a closed posi¬ 
tion. A “pull” on the ripcord will cause the pins to be withdrawn 
from the locking cones. 

Pleats, accordion. —Multiple folds of cloth placed one upon the other. 

Pocket, loo record. —Parachute pack pocket used to hold packing data 
card and signal code. Each pack contains two pockets, one is sewed 
to the inside of the pack and the other is located on the outside. 

Pocket, ripcord handle.— Elastic or spring edged pocket holds rip¬ 
cord handle in an accessible position on the harness. The chest type 
pocket consists of a piece of straight elastic webbing serving the 
same purpose. 

Polygon. —figure generally plane and closed, having many angles 
and hence many sides; one having more than four sides. 

Porosity. —The state or quality of the fabric being porous. This is 
controlled by the weave of the fabric which determines the permea¬ 
bility of the cloth by the measurement of an airfiow. 

Pull, cloverleaf hand.— Resembling a cloverleaf. This shape grip 
is used on all chest type parachutes and on some training back type 
parachutes. 


Release, barometric pressure.— A spring wound device for auto¬ 
matically opening a free-fall type parachute, operating on the dif¬ 
ferences of barometric pressure in conjunction with a timing 
element. 

Release, quick. —A device for releasing the canopy from the rest of 
the parachute. 

Ring, D.—^Metal D-shaped hardware used in conjunction with para¬ 
chute harness, provides attachment points for chest type parachute. 

Ring, pull. —See ripcord assembly grip. 

Ring, V.—Used in conjunction with snaps to fasten the harness around 
the wearer. Same use as the newer triangle link but different in 
shape. 

Ring, vent. —A molded elastic ring, enclosed in the hem of the vent 
collar. This holds the vent partially closed and free to expand with 
varying pressures (28-foot canopy). 

Risers. —^Lift webs, or that webbing section of the harness coming in 
contact with the removable connector links which Join the canopy to 
the harness. A lift web assembly is a separate assembly, and is not 
to be confused with the “fixed” reference given this part for the 
seat and back type parachutes. The chest type parachute carries 
a lift web assembly as a complete unit. 


Sail. —Main body of cloth of pilot chute and parachute canopy. 
Seams. —Seams Join two pieces of fabric together. 
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Seams, diagonal.— Lateral or cross seams Joining the sections or pan¬ 
els of a gore and cut at an angle of 45® to the centerline of each gore. 

Seams, radial. —Seams radiating from vent to skirt. Joining gores. 
These form channels for the suspension lines on 28-foot canopies. 

Sewing machine 111 W 150.—high-speed, single needle, lockstitch, 
compound feed machine employing a belt driven rotary hook with 
a vertical axis. The machine has ball bearings on the upper and 
lower shafts and in the hook saddle. It is designed for stitching 
medium fabrics and is used in the manufacture and repair of 
parachutes, clothing, and numerous other articles. It is driven 
by a %-hp. motor which operates on a 00-cycle, 3-phase current at 
1,725 r. p. m. It has an arm clearance of 10% inches and a bed 
length of 1S% inches. A complete unit consists of a machine head, 
a table, and a stand. 

Sewing machine 111 W 155.—^A single needle, lockstitch, compound 
feed machine with a vertical-axis rotary type sewing hook, and 
alternating pressers having %-inch lift. It has a safety clutch 
which prevents the hook from being damaged or getting out of time 
due to accidental strain. The maximum stitch length is 3% to the 
inch and it has an adjustable lifting eccentric to instantly set the 
alternating pressers to the minimum amount of lift required for 
the work to be sewed. This machine is not adaptable for sew¬ 
ing very lightweight fabrics such as bunting, fluorescent cloth, 
and nylon. It is driven by a %-hp. motor which operates 
on a 60-cycle, 3-phase current at 1,725 r. p. m. It has 
an arm clearance of 10% inches and a bed length of 18% inches. 
A complete unit consists of a machine head, a table, and a stand. 

Sewing machine 31-15.—^A single needle, lockstitch, drop feed ma¬ 
chine with a horizontal-axis sewing hook operated in an oscillating 
motion. The machine is intended for stitching lightweight fabrics 
such as bunting, fluorescent cloth, and nylon. It is driven by the 
same motor as the 111 W 150, has an arm clearance of 10% inches, 
and a bed length of 18% inches. A complete units consists of a 
machine head, a table, and a stand. 

Sewing machine 7-31.—^A single needle, lockstitch machine with oscil¬ 
lating type sewing hook designed for sewing heavy canvas and other 
similar work. It is equipped with alternating pressers and has 
a clearance of %6 inch under the presser feet. Stitch regulation 
provides for stitches ranging in length from 2 to 8 to the inch. It 
is driven by a %-hp. motor which operates on a 220-volt, 60-cycle, 
3-phase current at 1,725 r. p. m. It has an arm clearance of 15% 
inches and a bed length of 25% inches. A complete unit con¬ 
sists of a machine head, a table, and a stand. 

Shears, pinking. —Used for fli^hing seams after stitching. Shears 
make a zigzag cut which prevents fraying. 

Size. —Any of various glutinous materials, as preparations of glue 
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or flour, used for Ailing the pores in the surface of paper, fiber, 
plaster, cloth, etc., or in bookbinding for applying color, gold leaf, 
or the like to book covers. 

Skein. —quantity of yam, thread, silk, etc., put up after it is taken 
from the reel in a loose twisted loop. 

Snap. —^Hardware used in conjunction with the triangle link to se¬ 
cure the harness. This snap has no sliding bar and is used in the 
chest strap. 

Snap, quick connector. —Hardware used in conjunction with the “D’' 
ring for attaching the chest type parachute pack to the harness. 

Snap, quick fit. —^Hardware used in conjunction with the triangle 
link to secure the harness. This snap is designed with a sliding bar 
for adjustment and is used in the leg straps. 

Stiffener, pack. —Flat piece of fibrous material used to stiffen cloth 
flaps. 

Stitch, zigzag. —lockstitch; the stitches being zigzagged across the 
centerline of stitches. The double zigzag stitch strikes in the cen¬ 
terline as well as on either side of it. 

Strap, cross-connector. —A “safety strap”; a short length of web¬ 
bing sewed across a lift web assembly. This webbing is designed 
to prevent a “streamer” if only one side of the lift web assembly is 
engaged in the harness. 

Strength, tensile.— The greatest longitudinal stress a substance can 
bear without tearing. 


Table, sewing machine. —^The table acts as the stand for the head of 
the machine and the other parts which make up the entire assembly. 

Tacking, butterfly. —^Break tacking used to secure lift web assembly 
in chest type parachute pack. 

Tape.— ^A narrow woven ribbon of cotton, linen, or nylon. 

Test, burst. —^A method of testing material by applying pressure on the 
flat surface of fabrics until they actually burst. 

Test, mop.— ^Testing a parachute by dropping it attached to a torso¬ 
shaped dummy. 

Thread. — ^A thin, continuous filament. One made by spinning the 
fibers of cotton, flax, silk, etc., and combining the strands so pro¬ 
duced. Nylon thread is very elastic and is used exclusively on the 
nylon materials of the parachute. 

Thread, “S” twist. —If spirals of twists incline downward in a right- 
hand direction, thread has an “S” twist. Opposite of “Z” twist. 

Thread, “Z” twist. —^If spirals of tivists incline downward in a left 
hand direction, thread has a “Z” twist. Opposite of “S” twist. 

Tie, break.— ^Any tie or tacking designed to break under a specified 
amount of stress. 

Transmitter, electric (Singer). —^The electric transmitter consists 
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of a motor, flywheel, and clutch arrangement, which, when secured 
to the table and stand of a Singer Sewing Machine will provide the 
necessary smooth power for operation. 

Tbafezoidal.— plane four-sided figure with two parallel sides. A 
trapezoid handgrip is used on seat and back type parachutes. 


Unit, chest parachute.— Refers to the chest pack, canopy, lift web 
assembly and all appendages connected with the pack. This does 
not include the harness. 

Uprise, sin^^iNo machine. —^The uprise is the upright part of the head 
(generally located on the right side of the head) that houses a por¬ 
tion of the moving parts that transmit motion through mechanical 
shafts and linkages to the mechanisms in the base of the machine. 


Velocity, terminal, of a free-falling body. —The greatest speed at 
which a body falls through the atmosphere (14.7 p. s. i.). Re¬ 
sistance of the air overcoming the pull of gravity establishes the 
approximate figure of 176 feet per second or 120 m. p. h. 


Wax. —^A substance secreted by bees for constructing the honeycomb; 
beeswax. It is a dull-yellow s<did of agreeable odor, plastic when 
warm, and melting at fd>out 143*-151* F. 

Weave. —The forming of a textile by interlacing yarns. The making 
or manufacturing of cloth on a loom by interlacing warp and filling 
yams. The methods or patterns of weaving are plain or taffeta 
weave, in which the threads interlace alternately; basket weave, in 
which double threads are interlaced as in plain weave; satin 
weave, in which warp threads interlace with filling threads at points 
distributed over the surface, thereby producing a smooth-faced fab¬ 
ric; and TWILL weave, in which the filling threads pass over one 
and under two or more warp threads, thereby giving an appearance 
of diagonal lines, or ribs. 

Webbing. —^A stout, close-woven tape used for straps, belts, harnesses, 
etc. 

Webbing, pilot chute tie. —Webbing used to tie the pilot chute to the 
main canopy. 
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APPENDIX II 


TENSILE STRENGTHS 

The tensile strengths of the materials used in the manufacture 
of parachutes are listed in the specifications. Specifications detail 
the physical quality of any product, depending on its use and pur¬ 
pose. All materials used in making a parachute are manufactured 
to the highest standards of workmanship. No one has the authority 
to change a single item in the manufacturing process without the 
permission of the specifying agency. The parachute is therefore 
manufactured in strict accordance with dozens of specifications and 
drawings, and must be so maintained throughout its service life, 
if it is to perform properly. 

The purpose of this section is to present a picture to show the 
strength of the materials that are incorporated in the parachute. 
The Parachute Rigger should be so impressed with these figures that 
he will not tolerate the use of substandard material in his repairs. 
A knowledge of tensile strengths better equips the Parachute Rigger 
to design local projects which must meet tensile strength requirements. 

Nylon Thread 

Reference. — MILr-T-7807, 20 November 1951. 

Use. —High tenacity nylon thread and cord used in parachute manu¬ 
facture. 

Color. —White and olive drab. 

Classification. —^Types I and II are used in the manufacture of 
parachutes. Type I is a machine twist thread. Type II is a twisted 
BONDED MULTic(«D thread. Class 1 is used in the manufacture of 
parachutes. Class 1 is a low-stretch thread, maximum elongation 
22 percent 
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Physical Raquiramants 


Type 

Size 

Class 

Average breaking 
strength (pounds, 
minimum) 

I__ 

Thread: 

A_ 

1 

2. 76 

II_ 

B_ 

1 

5. 50 

II__ 

E_ 

1 

a 50 

II_ 

FF_ 

1 

16. 00 

I_ 

Cord: 

No. 3_ 

1 

24 00 

II_ 

No. 6_ 

1 

50.00 





Nylon Cord 

Reference.— -MII/-C-5040A(ASG), 15 July 1953. 

Use. —Nylon cord for use as suspension lines for parachutes. 

Color. —Unless otherwise specified the color will be natural. 
Classification. —Type I cord, 100 pounds breaking strength. Type 
III cord, 550 pounds breaking strength. 


Physicol R«quir*in*ntt 

Type 

Breaking strength 
(pounds, minimum) 

I_ 

100 

III_ 

660 



Nylon Reinforcing Tape 

Reference. — MILr-T-5038-2, 12 September 1951. 

Use. —Parachute container or pack reinforcements, edging, hesitator 
loops, and retainers, general strengthening of stress-areas. 

Color. —Olive drab, in accordance with specifications of the color 
code and ANA Bulletin No. 157. 

Weave. —^Many tapes can be Identified by observing the patterns of 
their weaves. Type II tape is a plain weave. Type IV tape is com¬ 
posed of two ground warps. Type VI tape is a herringbone style 
which differs only slightly from type IV. 


469 


Digitized by LjOOqIc 
























Physical Raquir*m«nlt 



Soft Toxtilo Nylon Wobbing 

Reference. —^NAF Specification W-54, 20 January 1953. 

Use. —Parachute harness. 

Color. —Olive drab. 

Figure II-l illustrates the weave. 

SPECIAL BLACK YARN SPECIAL BLACK AND OLIVE DRAB YARN 



HB FRONT GROUND WARP, 2 ENDS 10 PLY 


= BACK GROUND WARP, 2 ENDS U> PLY 

SS BINDER WARP, 1 END4 PLY 

Figure 11—1.—Wubbing construction. 
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Width (inches) 

Breaking strength 
(pounds, minimum) 

l*>4t ± Vit _ 

6,000 



Non: Specification MILr-W-4088B (USAF) of 6 January 1963 lists 6,000-pound webbing 
as Type XVlII. The material used is nxms wovbn nylon, and the weave specifications 
are almost identical with NAF Specification W-54. 


Nylon Tubulor Webbing 

References.— MIL-W-4088B (USAF), 6 January 1953. 
MILr-W-6134, 8 May 1950. 

MILr-W-^5, 16 February 1953. 

Use. —Parachute canopy. 

CkiTXtt.—^Natural. 


Physical Requiraments 


Type 

Width 

(inches) 

Location 

Breaking strength 
(pounds, 

minimum) 

1 (condition ‘‘U”)*. 


Suspension line re¬ 
inforcement. 

500 

Woven nylon tubular 
webbing, aircraft qual¬ 
ity. 

■ 

Vent reinforce¬ 
ment. 

3,000 

Nylon warp, cotton fill¬ 
ing. 

1 

Skirt hem_ 

525 

Woven nylon tubular 
webbing, aircraft qual¬ 
ity. 


Pilot chute con¬ 
nector cord. 

1,000 


*Condition signifies an untrbatkd webbing. Some webbing is treated to increase 
its ability to withstand abrasion. 
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Nylon Porochuto Cloth 

Refebence. —MIL-C-7020B(ASG) 29 September 1953. 
Use. —Parachute canopy gores and panels. 

Color. —^Natural, unless otherwise specified. 

Physical Proportios of Typo I Cloth 


Weight, ounces per square yard (maximum)- 1.1 

Breaking strength, i)ounds per inch of width (minimum) : 

Warp- 40 

Filling_ 40 

Tear resistance, pounds (minimum) : 

Warp_ 3. 5 

Pilling_ 3. 5 

Air permeability, cubic feet per minute per square foot of 
cloth___80-120 


Hornoss Hordworo 

Reference. —MIL-H-7195, 10 May 1951. 

Use. —Parachute Harnesses. 

Study figures II-2 through 11-12 for tensile strength requirements. 
The ultimate strength is assumed to he a minimum of 1% times the 
proof-load as is customary for aeronautical equipment. 



ADAPTER-PARACHUTE HARNESS STRAP 
AN 6565.1A 

Figur* il-2. 


1000 LBS 



1000 LBS 


472 


Digitized by 


Google 










1000 liS 



1000 Its 



AOAPTii-PARACHUTi HARNiSS STRAP 
STYli Ct> 

AN 6566 

Figuro 11-3. 


2500 LBS 



2500 LBS 

ADAPTER-PARACHUTE HARNESS QUICK FIT 


AN 6517 

nguro 11-4. 
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AN 6507 
Figur* 11—8. 


300823 O' '50 ■ ■ 3 2 
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AbAPTEi.QUICK FIT 

Figur* IM1. 




ngura 11-12. 
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MItcdkiiiMut 

Kipoobd assembly. —^To be proof-loaded to withstand a 300-ponnd 
pnlL 

Ripcobd housing.— ^To withstand a tensile load of not less than 300 
pounds. 

Hoox-band, pabachute v^cK OPENING.— ^Hook is proof-loaded to 25 
pounds. Base wire may deflect but shall not dls^gage eye. 

Band assembly—spring pabaohute pack opening. —^Bands are 
stretched to 100 percent of elongation prior to assembly. After as¬ 
sembly, bands are proof-loaded to 85 percent of elongation of springs. 
Bands shall lie flat after testing. 

Vent ring. —^Medium soft rubber 4 inches in diameter. Breaking 
strength not less than 7 pounds, elongation at least 600 percent 


Weight of forodiwte AtMmbllM 


Tsrpe of parachute 

Weight 

(pounds, approx.) 

NC3-R; 28-foot canopy_ 

22 

NS3-R; 28-foot canopy_^_ 

28H 

24H 

19 

NB3-R; 28-foot canopy__ 

Smooth Back; 22-gore, 26-foot canopy_ 



Notr: The addition of the pararaft kit to the above parachutes inoreases these weights 
approitmately 16 pounds. 
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APPENDIX III 

ANSWERS TO QUIZZES 

CHAPTER 1 



MEET THE PARACHUTE 

RIGGER 

1. a. 

6 . d. 

11. c. 

2. b. 

7. d. 

12. a. 

3. b. 

8. d. 

13. d. 

4. a. 

9. c. 


6. c. 

10. d. 



CHAPTER 2 


TYPES AND COMPONENTS OF PARACHUTES 

1. d. 

10. d. 

19. b. 

2. a. 

11. a. 

20. c. 

3. c. 

12. c. 

21. b. 

4. ^ 

13. d. 

22. d. 

5. b. 

14. d. 

23. a. 

6 . c. 

15. a. 

24. b. 

7. b. 

16. b. 

25. c. 

8. d. 

17. d. 

26. d. 

9. d. 

18. c. 



CHAPTER 3 



PARACHUTE INSPEaiON 

1. b. 

11. C. 

21. c. 

2. d. 

12. a. 

22. d. 

3. a. 

13. a. 

23. d. 

4. c. 

14. d. 

24. c. 

6 . b. 

15. b. 

25. c. 

6 . c. 

16. a. 

26. a. 

7. b. 

17. d. 

27. d. 

8. b. 

18. a. 

28. b. 

9. b. 

19. a. 


10. c. 

20. b. 
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CHAPTER 4 


PACKING AND RIGGING 


1. a. 

13. c. 

25. d. 

2. d. 

14. c. 

26. d. 

3. b. 

15. d. 

27. d. 

4. b. 

16. b. 

28. a. 

5. b. 

17. c. 

29. c. 

6. d. 

18. c. 

30. a. 

7. c. 

19. d. 

31. c. 

8. a. 

20. c. 

32. a. 

9. b. 

21. d. 

33. d. 

10. c. 

22. d. 

34. c. 

11. b. 

23. c. 


12. c. 

24. b. 



CHAPTER 5 


JUMPING TECHNIQUES AND 

THE ELEMENTS 

1. d. 

12. c. 

23. a. 

2. d. 

13. a. 

24. b. 

3. c. 

14. d. 

25. c. 

4. b. 

15. c. 

26. a. 

5. c. 

16. d. 

27. d. 

6. c. 

17. d. 

28. c. 

7. d. 

18. b. 

29. a. 

8. b. 

19. c. 

30. b. 

9. a. 

20. a. 

31. b. 

10. d. 

21. c. 

32. c. 

11. a. 

22. c. 

33. d. 


CHAPTER 6 



PARACHUTE LOFT 

1. c. 

11. C. 

21. d. 

2. a. 

12. d. 

22. a. 

3. a. 

13. c. 

23. d. 

4. a. 

14. c. 

24. c. 

5. b. 

15. c. 

25. b. 

6. d. 

16. c. 

26. b. 

7. c. 

17. c. 

27. d. 

8. c. 

18. c. 

28. d. 

9. d. 

19. c. 


10. c. 

20. a. 
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CHAPTER 7 

SEWING MACHINES 


1. a. 

10. b. 

19. a. 

2. d. 

11. b.. 

20. c. 

8. a. 

12. c. 

21. b. 

4. c. 

13. c. 

22. b. 

5. c. 

14. d. 

28. c. 

6. b. 

15. c. 

24. c. 

7. b. 

16. c. 

25. b. 

8. a. 

17. a. 


9. b. 

18. c. 

CHAPTER 8 

FASTENERS 


1. d. 

8. d. 

15. d. 

2. c. 

9. d. 

16. c. 

3. b. 

10. a. 

17. d. 

4. a. 

11. c. 

18. b. 

5. c. 

12. d. 

19. c. 

6. b. 

13. b. 

20. d. 

7. a. 

14. a. 

CHAPTER 9 



MAINTENANCE AND MINOR REPAIRS 

1. a. 

11. a. 

21. d. 

2. b. 

12. c. 

22. c. 

3. d. 

13. b. 

23. c. 

4. d. 

14. c. 

24. a. 

5. c. 

15. a. 

25. c. 

6. b. 

16. b. 

26. d. 

7. c. 

17. b. 

27. d. 

8. d. 

18. c. 

28. a. 

9. c. 

19. c. 


10. c. 

20. c. 
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CHAPTER 10 


STITCHES, SEAMS, AND STITCHING 


1. b. 

6. a. 

11. a. 

2. a. 

7. b. 

12. d. 

3. b. 

8. d. 

13. b. 

4. d. 

9. c. 

14. b. 

5. c. 

10. b. 

15. d. 
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APPENDIX IV 


QUALIFICATIONS FOR ADVANCEMENT IN RATING 

PARACHUTE RIGGERS (PR) 

Rating Cod* No. 7000 

General Service Roting 
Scope 

Parachute Riggers service, maintain, and repair aviation survival 
equipment and flight clothing; service and maintain aviator’s oxygen¬ 
breathing systems and test equipment; instruct personnel in use of 
parachutes, survival equipment, protective clothing, special equipment 
packets, oxygen-breathing equipment, and air-sea rescue equipment 
carried by aircraft. 

Emergency Service Roting 

Same as General Service Rating. 

Novy Job Clossiflcoflon ond Codes 

For speciflc Navy Job classiflcations included within this rating and 
the applicable Job codes, see Manual of Enlisted Navy Job Glassifi¬ 
cations, NavPers 15105 (Revised) codes PR-7300 to PRr-7309. 

Note. —In order to qualify for advancement to PR3, personnel must 
have met physical qualiflcations as prescribed in the Manual of the 
Medical Department for student parachute Jumpers and have made at 
least one premeditated free-fall Jump under prescribed conditions with 
a parachute personally packed under , the supervision of a qualifled 
Parachute Rigger. 
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Qualiflcarions for Advoncomont in Rofing 


QwdifUatloni far AdartnearntM in Rating 


AppUeabte 

ratea 


PB 


100 PRACTICAL FACTORB 

101 Operational 

1. Inspect, rig, pack, handle, stow, and issue all types 

of personnel parachutes. Be wiUing to test, by 
actual jump, under prescribed conditions, any 
personally packed parachutes when challenged 
by proper authority... 

2. Demonstrate knowledge of dry locker procedure.. . 

3. Equip, inspect, stow, and pack all t 3 rpes of stand¬ 

ard aviation protective clothing and survival 
equipment... 

4. Demonstrate knowledge of procedures for making 

emergency parachute jumps and for use of all 
survival equipment under emergency conditions. 

5. Use all available types of standard sewing ma¬ 

chines____ 

6. Use drawings, patterns, and templates in making 

commonly used types of fabric and webbing 
assemblies, including covers, shoulder harnesses, 
slings, and hoists used in naval aviation survival 
equipment.. 

7. Test oxygen and COg cylinders for proper charge; 

operate oxygen transfer equipment and portable 
oxygen recharge trailers, observing all safety pre¬ 
cautions__-.. 

8. Test all tjrpes of standard aviation protective 

clothing and survival equipment_ 

9. Inspect, rig, pack, handle, stow, and issue all types 

of aerial delivery parachutes.. 

10. Construct various types of lift webs and sling 

assemblies for use on cargo to be dropped with 
aerial delivery parachutes.... 

11. Operate instruments used in the testing of oxygen, 

including water vapor indicators, halide detec¬ 
tors, and oxygen analysers. .. 

12. Operate the oxygen regulator test stand. 

102 Maintenance and/or repair 

1. Demonstrate safe and inroper use of tools required in 
maintaining parachutes, oxygen systems, and sur¬ 
vival equipment__•.. 

2.. Time and adjust standard sewing machines. 
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102 


Qiuai/leatiom ftfr AimneemnU hm RtHmt 


Maintenance and/or repair —Continued 

3. Maintain, fit, modify, clean, and test oxygen masks. 

Replace connectors and valves. Conduct tests on 
all available types of oxygen regulators, excluding 
the test stand tests.. 

4. Use instruments to determine temperature and rel¬ 
ative humidity.. 

5. Remove, charge, test, and replace oxygen bail-out 

assemblies.. 

6. Make authorized changes and repairs to fiight 

clothing and personnel protective and survival 
equipment...... 

7. Inspect, test, and install safety belts and shoulder 
harnesses in accordance with current instructions... 

8. Install standard snap fasteners and grommets, and 

install and repair slide fasteners... 

9. Recognize stains most frequently found in para¬ 
chutes, and take appropriate corrective action. 

10. Perform authorized alterations and repairs to para¬ 
chutes and component parts... 

11. Inspect and service all oxygen-breathing equip¬ 

ment installed in aircraft and make prefiight check 
in accordance with current instructions__ 

12. Service CO| systems installed in aircraft and make 

prefiight check in accordance with current instruc¬ 
tions....... 

13. Identify, and use as appropriate, fabrics, tapes, 

webbings, rubberized material, fasteners, needles, 
and all components of parachutes and survival 
equipment..... 

14. Maintain oxygen and CO| recharge equipment 

and portable oxygen transfer units. 

15. Remove, test, and replace aviator’s oxygen¬ 

breathing cylinders, lines, connectors, valves, 
and all available types of regulators.. 

16. Maintain oxygen regulator test stand.. 

17. Maintain, replace parts, and repair all available 

standard tjrpes of sewing machines. 

Administrative and/or clerical 

1. Observe all safety precautions and procedures in 
the handling and maintenance of parachutes and 
oxygen-breathing and survival equipment. 
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OwUifieaiUmt f&r Aimneement in Raiing 


Applieabie 

raUi 


Administrative and/or cli rical —Continued 

2. Observe all applicable safety precautions while 

working in and around aircraft.. 

3. Use NavAer Publications Index to locate, iden- 

tify, and obtain technical publications. 

4. Instruct personnel in the use of parachutes and 

aviation survival equipment..•. 

5. Instruct and supervise personnel engaged in the 
maintenance of parachutes and survival equipment. 

6. Maintain complete and current files on applicable 
manuals, training courses, and technical publica¬ 
tions concerning the operation and maintenance 
of all parachutes and aviation survival equipment. 

7. Prepare complete and accurate records and re¬ 

ports of the inspection, testing, and packing of 
aviation survival equipment as required by current 
directives..... 

8. Organize and administer a parachute loft or repair 

facility for aviation survival equipment. 

9. Determine needs for, arrange for, and supervise 

instruction of personnel engaged in maintenance 
of survival equipment... 

10. Use allowance list, parts catalogs, and forms in the 
requisitioning, salvage, and survey of parachutes 
and aviation survival equipment... 

EXAMINATION SUBJECTS 

Operational 

1. The methods of inspecting, rigging, packing, 

handling, stowing, and issuing all types of person¬ 
nel parachutes____ 

2. Dry locker procedure... 

3. Techniques of packing, inspecting, and handling 

aviation survival equipment, including protective 
clothing and special equipment kits... 

4. Methods of use of standard aviation survival 

equipment under emergency conditions. 

5. Safety precautions and procedures in handling 

and stowage to be observed with oxygen, COi, 
and related equipment.. 

6. Symbols and terms on blueprints and drawings 

used in construction of parachutes and aviation 
survival equipment_ 


, Google 
















OwUifieaiUmt fw Aimneetneni <n Rating 


ApviieatlU 

ratea 


Operational —Continued 

7. Nomenclature, types, component parts, materials, 

and construction of parachutes-- 

8. Oxygen test procedures__^_ 

9. Use of oxygen regulator test stand.... 

Maintenance and/or repair 

1. Tools used in maintenance and repair of parachutes 

and aviation survival equipment.... 

2. Nomenclature and methods of servicing and timing 

all standard sewing machines used in the parachute 
loft______ 

3. Methods used to identify stains on parachutes, and 

corrective action required_ 

4. Procedures for testing and installing safety belts 

and shoulder harnesses.... 

5. Tensile strengths, durability, and other properties 

and general characteristics of fabrics currently 
used in parachutes and aviation survival equip¬ 
ment.-_-___ 

6. Types, styles, and sizes of fasteners and grommets 

used in parachutes and aviation survival equip¬ 
ment___ 

7. Standard procedures used in repair of parachutes 

and aviation survival equipment-. 

8. Procedures for servicing, inspecting, and main¬ 
taining oxygen-breathing and COs equipment- 

9. Procedures for maintaining and repairing sewing 

machines used in the parachute loft__- 

Administrative and/or clerical 

1. Safety precautions to be observed in the operation 
of the parachute loft and the aviation survival shop. 

2. Use of technical publications pertaining to par¬ 
achutes and aviation survival equipment. 

3. Procedures for requisitioning, stowing, custody, 

and issuance of, and accounting for, materials for 
parachutes and aviation survival equipment_' 

4. Types and purpose of records, logs, and reports 

required for parachutes and aviation survival 
equipment.....— 

5. Supervision and training of personnel in use of 

parachutes and aviation survival equipment-. 
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INDEX 


Acid contamination, 429-431 
Air Group Rigger: 
problems confronting, 291-293 
dealing with FASRon, 293 
moving on and off aircraft 
carrier, 292-293 
supply, 291-292 
Answers to quizzes, 479-482 
Anti-G suit, 252 
Atmosphere, 235 
Awl, 95 

lack pad: 
inspection of, 78 
purpose of, 54 
Backstitch, 421-422 
Back type parachute, 26-27 
packing and rigging, 191-200 
without pararaft, 191-197 
with pararaft, 198-200 
wearing and adjustment, 198 
Bailing out, high speed, 237-241 
Bail-out console, emergency, 252 
Bail-out cylinder, 237-238 
Bail-out procedure: 
emergency conditions, 246-251 
standard conditions, 242-246 
universal rule, 247 
with hail-out cylinder, 237-238 
without special oxygen equip¬ 
ment, 238-240 
Baseball stitch, 409 
Berry, Capt. Albert, 6 
Bias construction, 34 
Blood stains, removal of, 435 
Blueprints, 399-401 
notes, 400 
reading of, 400-401 
revision numbers, 400 
stock columns, 400 
title block, 400 


Bobbin: 

removing, 308, 309, 322-323, 
332-333 
replacing, 324 
winding, 308-310, 323-324 
Bobbin case: 
replacing, 311, 324 
threading, 310-311 
Breathing action, 236 
Bureau of Aeronautics regula¬ 
tions, 27 

Buttonholes, 425-428 

Canopies: 
chart, 86 

inspection of, 67, 71 
patching, 407-409 
repairs, disposition of, 81-82 
types: 

conical, 36-37 
standard flat, 31-36 
construction, 34-36 
markings, 34-35 
32-foot, 32 
28-foot, 31-32 
Canopy, main, 67-71 
bulk, 68 

opening time, 67 
rate of descent, 67 
stability, 68 
Castor base oil, 302 
Catch stitching, 423-424 
Chafing bags, 228 
Chaining, 108 
Chain lock release, 46, 48 
Chalk, tailor's, 405 
Chest type parachute, 23-24 
packing and rigging, 111-161 
pararaft kit, rigging the, 
157-161 

quick fit harness adjustment, 
149-157 


489 


Digitized by LjOOqIc 



Civil Aeronautics regulations, 27 
Cleaning parachutes, 434-435 
Compass, 404 
Contamination: 
acid, 429-431 

mildew and fungus growth, 433 
water: 

rain, dew, perspiration, 433 
river, lake, pond, 431-432 
salt, 432-433 
Cord and thread, 95 
Cords, closing, 95 
Core, definition, 38 
Count, 243 

Cylinder, bail-out, 237-238 

Darning, 420 

Dividers, 403-404 

Double needle stitch, 424-425 

Double patch, 409-413 

Dry locker procedure, 107-108 

Durable Dot, 367 

Ejection seat, 8, 237 
Emergency bail-out console, 252 
Enemies of material, 428-433 
acid, 429 

fungus growth, 433 
mildew, 433 
water, 431-433 
rain, dew, perspiration, 433 
river, lake, pond, 431-432 
salt, 432-433 

Entanglements, suspension line, 
99-106 

removal, methods of, 101-106 
left, 103-106 
right, 103 

Explosive decompression, defini¬ 
tion, 8 

Fahrenheit and centigrade, con¬ 
version of, 290-291 
FASRon, 62 


Fasteners, 366-397 
faulty, removal of, 378-379 
grommets, 373-377 
rivets, speedy, 378 
slide, 380-394 
description, 383 
installation, 391-394 
kit, 380 

major repairs, 385-387 
shortening of, 387-391 
stock information, 394 
troubleshooting, 383-385 
types, 381-382 
snap, 366-370 
curtain: 
large, 369 
small, 369-370 
glove, 370 

regular wire spring clamp, 
367-368 

3-way locking, 368-369 
Feed dog, raising or lowering, 
316-318, 340, 34^-349 
Feed driving eccentric, timing of. 
318 ^ 

Feed eccentric, 341, 349-350 
Ferrules, 50 
Fid, 93 

Flight clothing, repair of, 419 
Flight Handbook^ 247 
Fluid, marking, 35 
Fungus growth, 433 


Glossary, 458-467 
Grip pockets, ripcord, 50-53 
purpose of, 50 
types of, 50-53 
Grommets, 373-377 
Grunt breathing, 240 

Hand sewing, 420-428 
Hand sewing needles, 97-99 
types of, 97 


490 


Digitized by LjOOqIc 



Handstitches: 
backstitch, 421-422 
buttonholes, 425-428 
catch stitching, 423-424 
darning, 420 

double needle stitch, 424-425 
hemming, 422-423 
running stitch, 420-421 
Harness: 
back type, 40, 41 
dimensions of, 40 
inspection, 72-74 
lift web assembly, 41 
machine stitching, 4 1 
purpose of, 39 
quick fit: 
adapters, 41 
adjustment, 149-157 
repairs, 415-416 
disposition of, 83 
safety strap, 41 
seat type, 39, 41 
sling, 39, 41 
triangle links, 42 
troop type, 42-43 
Harris, Lt. H. R., 7 
Hemming, 422-423 
Hoisting lines, 269 
Holder, suspension line, 94 
Hook, suspension line, 93 
Housings, ripcord, 49-50 
inspection of, 77 
types of, 50 

Hygrothermograph, 286-290 
chart, 288 

Infiation force, 236 
Inspection: 
back pad, 78 
canopy, main, 67-71 
daily, 60 

detection of imperfections, 
58-60 

harness, 72-74 

pack or container, 74-76 

pilot chute, 66-67 


Inspection—Continued 
repairs, disposition of, 81-87 
report form, 84-85 
ripcords, housing, pockets, 
76-78 

seat cushion, 78 
seat pad, 78-79 
60-day, 61-62 
suspension lines, 71-72 
table, 63-64 
tensile strength, 79-81 
tropical, 62 

Jumping procedure: 

under emergency conditions, 
246-251 

under standard conditions, 
242-246 

Jumping techniques and the ele¬ 
ments: 

bailing out at high speed, 
237-241 

emergency bail-out console, 252 
landings: 

high wind, 252-254 
in water, 254-255 
tree, 255 

parachute, functioning of, 235- 
237 

the atmosphere, 235 
under emergency conditions, 
246-251 

under standard conditions, 242- 
246 

Knots, 108-110 

Kuparento, 5 

Landings: 

high wind, 252-254 
in water, 254-255 
tree, 255 

Length of stitch, regulating, 312, 
324 

Lift web assembly position of, 
114 
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Lines, suspension, 37-39 
arrangement of, 38-39 
core, 38 

discontinuity of, 59-60 
entanglements, 99-106 
inner cords, 38 
inspection of, 71-72 
sleeve, 38 
type III nylon, 38 
Liat of Aeronautical Standard 
Drawings, 21 

List of Military Specifications and 
Standards, 35 

Locking pin, temporary, 94 
Lockstitch, 298-301 
Loft, parachute: 
di^ locker, 269-272 
air conditioning of, 272 
humidity control, 272 
lighting of, 269-272 
parachute suspension, 269, 
270 

fabric work section, 272-275 
cutting table, 273 
fabric conveyer, 273-274 
lockers, 273 
sewing machines, 272 
stenciling table, 274 
wax pot and searing wire 
stand, 274-275 
floor plan: 

afloat, 262-264 
ashore, 260, 261 
inflammable gear locker, 276 
laundry, 275 
life raft section, 275 
office, 276-281 
packing section: 

air conditioning of, 268-269 
lighting of, 266 
maintenance of, 268 
packing table, 266-267 
arrangement of, 266 
storage bins, 264 
tensioning device, 267 
workload, 267-268 


Loft, parachute—Continued 
store room, 281-283 

requisitioning material pro> 
cedure, 282-283 
storage problems, 283 
technical library, 281 
temperature and humidity 
ranges, 283-291 
Long bar, 93 
Lubrication: 
hook, 330, 344 

machine, 302-304, 328-330, 

342-344 

hAanual of Qucdificaiions for Ad¬ 
vancement in Rating, 10 
Material, enemies of, 428-433 
acid, 429-431 

mildew and fungus growth, 433 
water: 

rain, dew, perspiration, 433 
river, lake, pond, 431-432 
salt, 432-433 
Materia], laying out of: 
cutting, 405-406 
marking, 404-405 
pencils, 404 
measuring, 401-404 
tools used, 402-404 
compass, 404 
dividers, 403-404 
rules and yardsticks, 403 
squares, 403 
straightedge, 403 
patterns and templates, 406- 
407 

Mechanical opener, adjusting, 340 
Mildew, 408, 433 
Minor repairs: 
flight clothing, 419 
harness, 415-416 
packs or containers, 416-418 
patches: 
double, 409-413 
single outside, 413 
patching canopy, 407-409 
pilot chute, 418 
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Minor repairs—Continued 

rubber vent ring, replacement 
of, 415 
tie cord, 418 
Montgolfier Brothers, 5 
Morton, Grant, 5 

Naval Parachutists, 242 
Needle bar: 

forward-and-back position, 338, 
346-347 

setting of, 316, 337-338, 346 
Needles, 302-305, 320, 321, 345 
carpet type, 98 
hand sewing, 97-99 
types of, 97 
sail, 97, 98 

setting of, 308, 321-322, 332, 
345 

threading of, 321-322 
NB4 type parachute: 

packing and rigging, 200-220 
NT4-R type parachute: 
packing and rigging, 221-224 

Opening shock, 236 
111 W 150 sewing machine: 
lubrication, 328^331 
needles, 331-332 
operation, 332-336 
timing and adjusting, 327-341 
111 W 155 sewing machine: 
lubrication, 342-344 
needles, 345 
operation, 345-346 
thread, 344 

timing and adjusting, 346-352 
transmission of power, 352-354 

Packed parachutes, handling of, 
225-228 

Packing and rigging, 91-234 
back type, 191-200 
wearing and adjustment, 198 
without pararaft, 191-197 
with pararaft, 198-200 


Packing and rigging—Continued 
chest type, 111-161 

pararaft kit, rigging, 157-161 
quick fit harness adjustment, 
149-157 

NB4 type, 200-220 
NT4-R type, 221-224 
seat type, 162-191 

with bail-out cylinder, 189- 
191 

without pararaft, 162-180 
with pararaft, 180-189 
Packing, parachute: 

basic steps, 110-111 
Packing tools, 92-99 
Pack or container: 
inspection of, 74-76 
repair of, 416-418 
Pack^ parachute: 
back type, 45 
chest type, 44 
machine stitching used, 44 
repairs, disposition of, 83 
seat type, 43 
troop type, 46 

Parachute Experimental Division, 
9,28 

Parachute History Card, 86 
Parachute Index Sheet 1055,21-22 
Parachute Manual^ 63, 73, 86, 108 
Parachute operation, 15-20 
Parachute Record Card, 111, 129, 
148, 219 

Parachute Rigger: 
duties and responsibilities, 1-4 
qualifications, 10-11 
typical billets, 3-4 
Parachute Rigger School, 9, 242 
Parachutes: 

assembly, training type, 27-28 
back pads, 54 
cleaning of, 434-435 
components of, 30-54 
canopy, 31-37 
harness, 39^43 
pack, 43-45 
pilot chute, 31 


493 


Digitized by LjOOqIc 


Parachutes—Continued 
components of—Continued 
ripcord, 45-49 
grip pockets, 60-53 
housings, 49-50 
seat cushions, 53-54 
suspension lines, 37-39 
fasteners used, 366-397 
faulty, removal of, 373-379 
installation, tools and 
methods, 370-373 
types: 

grommets, 366, 373-377 
slide, 366, 380-394 
snap, 366-370 
speedy rivets, 366, 378 
foolproofing of, 6-7 
functioning in atmosphere, 235- 
237 

handling on fiight line, 228-229 
history, 5-6 

inspection procedures, 58-90 
back pad, 78 
canopy, main, 6-71 
daily, 60-61 
harness, 72-74 
housings, 77 

pack or container, 74-76 
pilot chute. 66-67 
pockets, 78 
ripcords, 76-77 
seat cushion, 78 
seat pad, 78-79 
60-day, 61-62 
table, 63-64 
tropical, 62 
knots used, 108-110 
loft: 

dry locker, 269-272 
fabric work section, 272-275 
fioor plan, 260-264 
infiammable gear locker, 276 
laundry, 275 
life raft section, 275 
office, 276—281 
packing section, 264-269 
technical library, 281 


Parachutes—Continued 
loft—Continued 

temperature and humidity 
ranges, 283-291 

maintenance and minor repairs, 
398-444 

operation of, 14-20 
packed, handling of, 225-228 
packing and rigging, 91-234 
back type, 191-200 
chest type, 111-161 
NB4 type, 200-220 
NT4-R type, 221-224 
seat type, 162-191 
publications, 11 
repairs, disposition of, 81-87 
harness and pack, 83 
pilot chute and main canopy, 
81-82 

stowing in chafing bags, 228 
survey, 62-63 
tools, 92-99 
transfer of, 81 
types of, 23-28 
back, 26-27 
chest, 23-24 
seat, 24-25 
training, 27-28 

Pararaft kit, rigging of, 157-161 
Patching, canopy, 407-409 
Patterns, 406 
Pencils, 404 
Perfect stitch, 314 
Pilot chute, 31 
inspection, 66-67 
repair of, 418 

repairs, disposition of, 81-82 
Pliers, 95 

Pockets, ripcord grip, inspection, 
78. 

Presser bar frame, vibrating, ad¬ 
justing of, 346-347. 

Pressers, vibrating and lifting, ad¬ 
justing of, 347-348. 

Pressure on material, regulating, 
312-313, 325-326, 334-335. 
Pressure suit, development of, 8 
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Pssychrometer, 283-284 
Publications, 11 
Pull, 243 

Qualifications for advancement in 
rating, 483-487. 

Rain, dew, perspiration contam¬ 
ination, 433. 

Reading list, vii 
Repairs, disposition of, 81-87 
Ripcord, 45-53 
assembly, 46 
chain lock pack, 46, 47 
chain lock release, 46, 48 
definition, 45 
extensible, 48, 49 
grip pockets, 50-53 
purpose of, 50 
types of, 50-53 
grips, 46, 49 
hand pull, 46 
housings, 40-50 
extensible, 50 
NB4type, 50 
inspection, 76-77 
pins, 45 
types of, 46, 49 
Rivets, speedy, 378 
Rubber-vent ring, replacement, 
415. 

Running stitch, 420-421 
Rules and yardsticks, 403 
Rust, 408 

Safety clutch, reengaging, 350-352 
Safety precautions, 306-336 
Scissors, 95 
Seams: 

characteristics of: 
appearance, 447-448 
definition, 445 
durability, 447 
elasticity, 447 
security, 447 
strength, 447 


Seams—Continued 
classification, 448 
specifications of, 448 
U. S. standard: 
class BS, 452 
class LS, 450-451 
class SS, 448-449 
Seat cushions, 53-54 
inspection, 78 
Seat pan, inspection, 78-79 
Seat type parachute, 24-25 
packing and rigging, 162-191 
with bail-out cylinder, 189- 
191 

without pararaft, 180-189 
with pararaft, 162-180 
Service parachute, complete, 14, 
15 

Se^ng hook: 
timing, 338-339, 348 
setting to or from needle, 339- 
340, 348. 

Sewing machines, 298-365 
comparison, 354^355 
Singer: 

class 7-31, 319-327 
class 31-15, 300-318 
111 W 150, 327-341 
111 W 155, 342-354 
supply, 360-361 
troubleshooting, 356-359 
types of: 

oscillating, 298 
rotary, 298, 299 
Shears, bent-trimmer, 405 
Shelf life, 62 
Shot bag, 95 
Signal halyard, 269 
Singer Sewing Machine: 
class 7-31, 319-327 
lubrication, 319-320 
needles, 320 
operation, 321-326 
thread, 320 

timing and adjusting, 326- 
327 
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Singer Sewing Machine—Con. 
class 31-15, 300-318 
lubrication, 302-304 
needles, 302-305 
operation, 305-316 
thread, 305 

timing and adjusting, 316- 
318 

Single outside patch, 413 
Slide fasteners: 
description of, 383 
installation, 391-394 
kits, 380 

repairs, major, 385-387 
shortening of, 387-391 
stock information, 394 
troubleshooting, 383-385 
types of: 

interlocking, 381 
regular, 382 
separating, 382 
Sling psychrometer, 284-286 
Snap fasteners, 366-370 
curtain: 
large, 369 
small, 369-370 
faulty, removal of, 378-379 
glove, 370 

installation, tools and methods, 
370-373 

regular wire spring clamp, 367- 
368 

3-way locking, 368-369 
Snatch force, 236 
Specifications, Navy, Air Force, 
Military, 45 
Speedy rivets, 378 
Spot removers, types of, 436 
Spotter, 435 
Squares, 404 
Stains, 79 
acid, 408 

removal of, 435-440 
methods, 436-437 
Stains and deterioration, 59 


Stenciling, 437, 441 
rules for, 437, 441 
methods of, 441 
Stitch: 

definition of, 445 
regulating length of, 324 
U. S. type 301, 446 
Stitching: 

definition of, 445 
specifications of, 452-453 
U. S. standard: 
class EF, 454-455 
class OF, 453 

Stitch length indicator, adjusting, 
341, 350 

Straightedge, 403 
Suspension lines: 

arrangement of, 38-39 
care, 38 

discontinuity of, 59-60 
entanglements, 99-106 

removal, methods of, 101-106 
left, 103-106 
right, 103 
inner cords, 38 
inspection, 71-72 
sleeve, 38 
type III nylon, 38 
Suspension, parachute, 269 
methods of, 270 

Table, inspection, 63-64 
Temperature and humidity 
ranges, 283-291 
Templates, 406-407 
Tensile strength, 79-81, 468-478 
testing for, 80 

Tensions, regulating, 313-315, 
326, 335 

Thermometer, wet- and dry- 
bulb, 284 

Thread, 305, 320, 331-332, 344 
Thread controller, 336 
Threading machine, 308, 332, 
333, 345-346 
Thread separations, 407 
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Thread stand, 306-307 
Thread takeup spring, adjust¬ 
ment of, 315-316 
Tie cord, renewing, 418 
Tool kit, 92 
Tools, 92-99 

fastener instaUation: 

automatic eyelet machine, 
373 

chucks and dies, 373 
revolving eyelet punch, 373 
scratched or burred, 96 
special, 96-96 


Training out6t, packing and rig¬ 
ging, 221-224 

Training type parachute, 27-28 
Traveling ladder, 271 
Troubleshooting, 356-359 

Vinci, Leonardo da, 5 

Water contamination; 
river, lake, pond, 431-432 
salt, 432-433 
Water vapor, 283 
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